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SUBSTITUTED INDOLE ACID DERIVATIVES AS INHIBITORS OF 
PLASMINOGEN ACTIVATOR INHIBITOR-I (PAM) 

This Invention relates to tlie composition and utility of substituted indole 
5 derivatives as inhibitors of plasminogen activator inhlbitor-1 (PAH) and as 
therapeutic compositions for treating conditions resulting from fibrinolytic disorders 
such as deep vein thrombosis and coronary heart disease, and pulmonary fibrosis, 
and to processes for preparing them. 

10 Background of Invention 

Plasminogen activator lnhibltor-1 (PAH) is a major regulatory component of 
the plasmlnogen-plasmin system. PAI-1 is the principal physiologic inhibitor of both 
tissue type plasminogen activator (t-PA) and urokinase type plasminogen activator 

15 (u-PA). Elevated plasma levels of PAI-1 have been associated witti thrombotic 
events as indicated by animal experiments (Krishnamurti, Blood, 69, 798 (1987); 
Reilty. Arteriosclerosis and Thrombosis, 11, 1276 (1991): Camieliet, Journal of 
Clinical Investigation, 92. 2756 (1993)) and dinical studies (Rocha, Fibrinolysis, 8, 
294, 1994; Aznar. Haemostasis 24, 243 (1994)). Antibody neutralization of PAI-1 

20 activity resulted In promotion of endogenous thrombotysls and reperfuslon (Biemond, 
Circulation, 91, 1175 (1995); Levi, drculation 85, 305, (1992)). Elevated levels of 
PAI-1 have also been implicated in diseases of women such as polycystic ovary 
syndrome (Nordt. Journal of clinical Endixrinology and Metabolism, 85, 4, 1563 
(2000)) and bone loss induced by estrogen deficiency (Dad, Journal of Sone and 

25 M/nera/ Research. 15, 8, 1510 (2000)). Accordingty. agents that inhibit PAI-1 vwwid 
be of utility In treating conditions originating from fibrinolytic disorder such as deep 
vein thrombosis, coronary heart disease, pulmonary fibrosis, polycystic ovary 
syndrome, etc 

30 WO 99/43654 and WO 99/43651 (American Home products Co.) teach indole 

derivatives of fonnula I as inhibitors phosphollpase enzymes useful in preventing 
Inflammatory conditions. 
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(I) 

US 4,851,406 (Boehringer Mannheim GmbH) claims cardiotonic compounds 
of fomiula I 




5 (I) 

where: 

A is a five-membered, or six-membered ring heterocycle; 
X is a bond, an alkylene, or a vinylene radical; 

Ri is a hydrogen, alkyi, alkenyl, cycloalkyi, cycloalkenyl, carboxyl, cyano, alkyl- 
10 carbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl 
or aryl radical; 

R2 is a hydrogen, alkyI, trihalogenomethyl, hydroxyl, cycloalkyi, cyano. carboxyyl, 
etc.cloalkenyl, carboxyl, cyano, alkylcarbonyl. alkoxycarbonyl. aminocarbonyi, 
alkylaminocarbonyl, dialkylaminocarbonyl or aryl radical; 
15 R3 is a hydrogen atom. 

WO 96/32379 (Fujisawa Phamiaceutical Co.) disclose PDE-inhibitor 
compounds of formula I where: 




20 Ri is a H, halo, nitro, carboxy, protected carboxy. lower alkenyl, or acyl; R2 is a H, 
halo, carboxy, lower alkenyl, or acyl; R3 is a lower alkenyl, or lower alkenyl. both 
optionally substituted; and R4 is carboxy. protected carboxy. or acyl 

-2- 
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WO 9926297 {DE1 9753522) (Boehringer IngelheimPharma KG) teaches 
substituted indoles of formula I with thrombin inhibiting effect and fibrinogen receptor 
antagonist effect 




Ra-rr 

5 ") 

Wherein Ra is halogen, cartwxy, RaR^N-CO-, RgRfSOr, or R4R5N-; Rb and Rd are 

either alkyi or Rr-A where Rz is a phenyl optionally substituted and A is an alkylene or 

a substituted alkylene; and Rcis a hydrogen, or alkyl. 

10 EP 0 655 439 (Eli Lilly and Company) discloses to 5,6 fused ring bicyclic 

compounds inclusive of indoles, benzofurans, and benzothiophenes corresponding 
the general fonmula I as platelet e^gregation inhibitors. 

B 

(La) 
(R2)m 

(D 

15 Description of Invention 

This invention comprises compounds of Formula I: 

OH 




wherein: 



.3. 
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15 



20 



X is a chemical bond, -CH2- or -C(0)- ; 

Ri is selected from Ci-Cs alkyi, preferably C1-C6 alkyi, Ca-Ce cydoalkyl. -CH2- 
C3-C6 cydoalkyl, pyridinyl, -CHrPyndinyl. phenyl and benzyl, the rings of the 
cydoalkyl, pyridinyl, phenyl and benzyl groups being optionally substituted by, from 1 
to 3 groups selected from, halogen, C^Ca alkyi, 0^0^ perfluoroalkyi, -O-C1-C4 
perfluoroalkyl, CrC4 alkoxy, -OH, -NH2. and -NO2; 

R2 Is selected from H, CrC© alkyi, Ca-Ce cydoalkyl, -CH2-C3-C6 cydoalkyl, 
and CrC4 perfluoroalkyl; 

R3 is selected from H, halogen, CrCe alkyi, Ci-Ca perfluoroalkyl, Ci-Ce alkoxy, 
CrCe cydoalkyl. -CH2-C3-Ce cydoalkyl, Ca-Ce cydoalkenyl, -CHrCa-Ce cydoalkenyl, 
-NH2. and .NO2; 

R4 is selected from Ca-Ce cydoalkyl, -CH2-C3-C6 cydoalkyl, Ca-Ce 
cydoalkenyl, -CHrCrCe cydoalkenyl, phenyl, benzyl, benzyloxy, pyridinyl, and -CHr 
pyridinyl, witii the rings of these groups being optionally substituted by from 1 to 3 
groups independentiy selected from halogen, C1-C4 alkyi, C1-C4 perfluoroalkyl, -O-C1- 
C4 perfluoroalkyl, C1-C4 alkoxy, -OH, -NH2, and -NO2; 
or a pharmaceuticaily acceptable salt or ester fomi thereof. 

A subset of the compounds of this invention are those of the formulae: 



wherein Ri, R2, R3 and R4 are as defined above, or a pharmaceuticaily acceptable 
salt or ester form thereof. 
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In a preferred embodiment of the invention, Ri is selected from Ci-Ce alkyi, 
Ca-Ce cydoalityl, -(CH2)n-C3-C6 cydoalkyl wherein n is an integer from 0 to 6. and 
benzyl, the rings of the cydoalkyl and benzyl groups being optionally substituted by 
"from 1 to 3 groups selected from halogen, C1-C4 alkyI, C1-C4 perfluoroalkyi, -O-C1-C4 
perfluoroalkyl. C1-C4 alkoxy. -OH, -NH2. and -NO2. More preferably. Ri is selected 
from 2-ethylbutyl, 3-methylcydopropyl. 4-fluorobenzyl. 4-methylbenzyl, A-tert- 
butylbenzyl, butyl, cydobutylmethyl, cydohexylmethyl. cydopentyl, cydopentylpropyl. 
ethyl, methyl and methylcydopropyl. 

In a further preferred embodiment of the invention, R3 is selected from H, 
halogen, Ci-Ce alkyI, C1-C4 perfluoroalkyl, Ci-Ce alkoxy, Cg-Ce cydoalkyl, -CHrCrCe 
cydoalkyl, -NH2, and -NO2. 

In a further prefened embodiment of the invention, R* is phenyl. 

In a further prefeffed embodiment of the Invention. R2 is selected from 
CH2OH. hydrogen and CH20(CO)CH3. Preferably. R2 Is hydrogen. 

In a still further preferred embodiment of the invention R3 is hydrogen. 

A further subset of the compounds of this invention comprises those having 
the fomnulae: 



Ri Is selected from d-Ce alkyI, preferably Ci-Ce alkyl. Ca-Ce cydoalkyl. -CHr 
CrCe cydoalkyl. and benzyl, the rings of the cydoalkyl and benzyl groups being 
optionally substituted by from 1 to 3 groups seleded from halogen, C1-C4 alkyl, C1-C4 
perfluoroalkyl. -O-C1-C4 perfluoroalkyl, C1-C4 alkoxy. -OH. -NH2. and -NO2; 




wherein: 
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R2 is selected from H, Ci-Ce alkyl. CrCe cycloalkyi, -CHrCa-Ce cycloalkyi, 
and CrC4 perfluoroalky; 

5 R3 is selected from H, halogen, Ci-Ce alkyl. C1-C4 perfluoroalkyl. Ci-Ce alkoxy, 

C3-C6 cycloalkyi, -CH2-C3-C6 cycloalkyi, -NH2, and -NO2: 

R5, Re and R7 are independently selected from H. halogen, CrC4 alkyl, CrC4 
pernuoroalkyi, -O-C1-C4 perfluoroalkyl, CrC4 alkoxy, -OH. -NH2, and -NO2; 
10 or a phamnaceutically acceptable salt or ester form thereof. 

In a preferred emk>odiment of the Invention, R5. Re and R7 are independently 
selected from methyl, trifluoromethyl, halogen, trifluoromethoxy. methoxy, acetyl, tert- 
butyl and hydrogen. Preferably, Re or R7 or both are hydrogen. 

15 

When a substituent is C1-C4 perfluoroalkyl, it is preferably trifluoromethyl. 
When a substituent is -O-C1-C4 perfluoroalkyl, it is preferably trifluoromethoxy. 

20 The preferred salt fomis of the compounds herein include but are not limited 

to sodium salts, and potassium salts. Other useful salt forms of these compounds 
include those fornied with pharmaceutically acceptable inorganic and organic bases 
known in the art Salt forms prepared using inorganic bases include hydroxides, 
carbonates or bicarbonates of the therapeutically acceptable alkali metals or alkaline 

25 earth methals, such as sodium potassium, magnesium, calcium and the like. 
Acceptable organic bases include amines, such as benzylzmine, mono-, di- and 
triaikylamines, preferably those having alkyl groups of from 1 to 6 carbon atoms, 
more preferably 1 to 3 carbon atoms, such as methylamine, dimethylamine, 
trimethylamine, ethylamine. diethylamine, triethylamine, mono-, di-, and triethanol- 

30 amine. Also useful are alkylene diamines containing up to 6 carbon atoms, such as 
hexamethylenediamine; cyclic saturated or unsaturated bases containing up to 6 
carbon atoms, including pynrolidlne, peperidine, morpholine, piperazine and their 
N-alkyI and N-hydroxyalkyI derivatives, such as N-methyl-morpholine and N-(2- 
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hyroxyethyl)-piperidine. or pyridine. Quaternary salts may also be formed, such as 
tetralkyl forms, such as tetramethyl fonro. alkyl-alkanol fonro. such as methyl- 
triethanol or trimethykmonoethanol fomns. and cyclic ammonium salt forms, such as 
N-methylpyridinium, N-methyl-N-(2-hydroxyethyl)morpholinium, N.N-dimethyl- 
5 morpholinlum. N-methyl-N-(2-hydroxyethyl)-morpholinium. or N,N-dimethyl- 
piperidinium salt forms. These salt fomns may be prepared using the acidic 
compound(s) of Fonnula I and procedures known in the art. 

Ester fornis of the compounds of this Invention include straight chain alkyl 
10 esters having from 1 to 6 carijon atoms or branched chain alkyl groups containing 3 
or 6 carbon atoms, including methyl, ethyl, propyl, butyl. 2-methylpropyl and 1.1- 
dimethylethyl esters. Other esters useful with this Invention Include those of the 
formula -COOR5 wherein Rs Is selected firom the fomiulae: 



wherein Rn. R12. R13. Ri4 are independently selected from hydrogen, alkyl of from 1 
to 10 carbon atoms, aryl of 6 to 12 carbon atoms, arylalkyi of from 6 to 12 carbon 
atoms: heteroaryl or alkylheteroaryl wrtierein the heteroaryl ring is bound by an alkyj 
20 chain of from 1 to 6 carbon atoms. 

Among the prefened ester forms of the compounds herein include but not 
limited to Ci-Ce alkyl esters. CrCe branched alkyl esters, benzyl esters, etc. 

25 Alkyl, as used herein refers to an aliphatic hydrocarijon chain and includes 

straight and branched chains e.g. of 1 to 6 cariion atoms such as methyl, ethyl, n- 
propyl, isopropyl. n-butyl. isobutyl. sec-butyl, t-butyt. n-pentyl, isopentyl, neo-pentyl. 
n-hexyl. and Isohexyl. Halogen, hallde or halo- refers to iodine, bromine, chlorine 
and fluorine. 
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(2) 
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As used herein, "aryl" refers to an unsaturated aromatic carbocyclic group of 
from 6 to 14 carbon atoms having a single ring (e.g., phenyl) or multiple condensed 
(fused) rings (e.g., naphthyl or anthryl). Preferred aryl groups Include phenyl, 
5 naphthyl and the like. As used herein, "heteroaryl" refers to a monocyclic or bicyclic 
aromatic group of from 1 to 9 carit)on atoms and 1 to 4 heteroatoms independently 
selected from oxygen, nitrogen and sulfur within at least one ring (if there is more 
than one ring). Such heteroaryl groups can have a single ring, such as pyridyl, 
pyn-olyl or furyl groups, or multiple condensed rings, such as indolyl, indoliztnyl, 
10 benzofuranyl or benzothienyl groups. Prefen^d heteroaryis include pyridyl, pyrolyl 
and furyl. 

Unless othenfvise limited by the definition for the aryl or heteroaryl groups 
herein, such groups can optionally be substituted with from 1 to 5 substituents 

15 independently selected from the group consisting of acyloxy. hydroxy, acyl, alkyi of 1 
to 6 carbon atoms, alkoxy of 1 to 6 cari3on atoms, alkenyi of 2 to 6 carbon atoms, 
alkynyl of 2 to 6 cartoon atonns, substituted alkyI, substituted alkoxy, substituted 
alkenyi, substituted alkynyl, amino, amino substituted by one or two alkyI groups of 
from 1 to 6 carbon atoms, aminoacyl, acylamino, azido, cyano, halo, nitro, thioaikoxy 

20 of from 1 to 6 cari3on atoms, substituted tiiioalko)Qr of from 1 to 6 carbon atoms, and 
trihalometiiyl. Substituents on the alkyI, alkenyi, alkynyl, thioaikoxy and alkoxy 
groups mentioned above Include halogens. CN, OH. and amino groups. Prefen^ed 
substituents on the aryl groups herein include alkyI, alkoxy. halo, cyano, nitro, 
trihalomethyl, and thioaikoxy. 

25 

The compounds of this invention may contain an asymmetric carbon atom or 
sulfoxide moiety and some of the compounds of this invention may contain one or 
more asymmetric centers and may thus give rise to optical isomers and 
diastereomers. While shown without respect to stereochemistry in Formula I. the 
30 present invention includes such optical isomers and diastereomers; as well as the 
racemic and resolved, enantiomerically pure R and S stereoisomers; as well as other 
mixtures of the R and S stereoisomers and pharmaceutically acceptable salts 
thereof. 

-8- 
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It is further recognized that tautomers of the claimed compounds may exist 
The claims in this application, either for the title compounds or intermediates, are 
intended to embrace bdlh of the tautomers. as well as mixtures of the two. 

5 

The compounds of the present invention are Inhibitors of the serine protease 
inhibftor PAI-1. and are therefore useful in the treatment, inhibition, prevention or 
prophylaxis in a mammal, preferably In a human, of those processes which involve 
the production and/or action of PAH. Thus, the compounds of the Invention are 

10 useful in the treatment or prevention of noninsulin dependent diabetes mellltus 
cardiovascular disease caused by such condition, and and prevention of thrombotic 
events associated with coronary artery and cerebrovascular disease. These 
compounds are also useful for inhibiting tiie disease process Involving tiie thrombotic 
and prothrombotic states virtiich include, but are not limited to. fomiation of 

15 attierosclerotic plaques, venous and arterial tttrombosis. myocardial ischemia, atrial 
fibrillation, deep vein tiirombosls, coagulation syndromes, pulmonary fibrosis, 
cerebral ttuombosis. tiiromboembolic complications of surgery (such as joint 
replacement), and peripheral arterial occlusion. These compounds are also useful in 
treating stroke assodated vwtti or resulting fiwn atrial fibrillation. 



20 



25 



The compounds of the invention may also be used in the tieatment of 
diseases associated with extracellular matrix accumulation, including, but not limited 
to. renal fibrosis, chronic obstructive pulmonary disease, polycystic ovary syndrome, 
restenosis, renovascular disease and organ transplant rejection. 

The compounds of the invention may also be used in ttie treatment of 
maHgnandes. and diseases associated witti neoangiogenesis (sudi as diabetic 
retinopattiy). 

30 The compounds in the invention may also be used in conjunction witti and 

following processes or procedures involving maintaining, blood vessel patency, 
induding vascular surgery, vascular graft and stent patency, organ, tissue and cell 
implantation and transplantation. 



9- 
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The compounds In the Invention may also be useful in the treatment of 
inflammatory diseases, septic shock and the vascular damage associated with 
infections. 

5 

The compounds of the invention are useful for the treatment of blood and 
blood products used in dialysis, blood storage in the fluid phase, especially ex vivo 
platelet aggregation. The present compounds may also be added to human plasma 
during the analysis of blood chemistry in hospital settings to detemnine the fibrinolytic 
10 capacity thereof . 

The compounds in the present invention may also be used in combination 
with prothrombolytic, fibrinolytic and anticoagulant agents. 

15 The compounds of the present invention may also be used to treat cancer 

including, but not limited to, breast and ovarian cancer, and as imaging agents for the 
identification of metastatic cancers. 

The compounds of the invention may also be used in the treatment of 
20 Alzheimer's disease. This method may also be characterized as the Inhibition of 
plasminogen activator by PAH in a mammal, particulariy a human, experiencing or 
subject to Alzhemier's disease. This method may also be characterized as a method 
of increasing or nonmallzing levels of plasmin concentration in a mammal, particulariy 
those experiencing or subject to Alzheimer's disease. 

25 

The compounds of the invention may be used for the treatment of 
myelofibrosis with myeloid metaplasia by regulating stromal cell hyperplasia and 
increases in extracellular matrix proteins. 

30 The compounds of the invention may also be used in conjunction with 

protease inhibitor-containing highly active antiretroviral therapy (HAART) for the 
treatment of diseases which orginate from fibrinolytic impairment and hyper- 
coagulability of HIV-1 infected patients receiving such therapy. 
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The compounds of the invention may be used for the treatment of diabetic 
nephropathy and renal dialysis associated with nephropathy. 

5 The compounds of the invention may be used to treat cancer, septicemia, 

obesity, insulin resistance, proliferative diseases such as psoriasis, improving 
coagulation homeostasis, cerebrovascular diseases, microvascular disease, 
hypertension, dementia, osteoporosis, arthritis, asthma, heart failure, arrhythmia, 
angina, and as a honnone replacement agent, treating, preventing or reversing 
10 progression of atherosclerosis. Alzheimer's disease, osteoporosis, osteopenia; 
reducing inflammatory markers, reducing C-reactive protein, or preventing or treating 
low grade vascular inflammation, stroke, dementia, coronary heart disease, primary 
and secondary prevention of myocardial infarction, stable and unstable angina, 
primary prevention of coronary events, secondary prevention of cardiovascular 
15 events, peripheral vascular disease, peripheral arterial disease, acute vascular 
syndromes, reducing the risk of undergoing a myocardial revascularization 
procedure, microvascular diseases such as nephropathy, neuropathy, retinopathy 
and nephrotic syndrome, hypertension, Type I and 2 diabetes and related diseases, 
hyperglycemia, hyperinsulinemia, malignant lesions, premalignant lesions. 
20 gastrointestinal malignancies, liposarcomas and epithelial tumors, proliferative 
diseases such as psoriasis, improving coagulation homeostasis, and/or improving 
endothelial function, and all forms of cerebrovascular diseases. 

The compounds of the invention may be used for the topical applications in 
25 wound healing for prevention of scarring. 

Methods for the treatment, inhibition, prevention or prophylaxis in a mammal 
of each of the conditions or maladies listed herein are part of the present invention. 
Each method comprises administering to a mammal in need thereof a 
30 phannaceutically or therapeutically effective amount of a compound of tiiis invention, 
or a pharmaceutically acceptable salt or ester f omn thereof. 



11 
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In another aspect, the invention relates to a compound of the Invention for 
use as a medicament. 

In another aspect, the invention relates to the use of a compound of the 
invention in the preparation of a medicament for treatment of thrombosis or 
fibrinolytic impairment in a mammal. 

in another aspect, the invention relates to processes for the preparation of a 
compound of formula 



wherein Ri, R2, R3. R4. and X are as defined above or a pharmaceutically acceptable 
salt or ester thereof 

comprising hydrolysing a compound of the fonmula 



wherein Y is CN. COHalogen, COOR12, CONR13R14 wherein 

R12 is selected from Ci to Ce alkyi, CO(Ci to Ce alkyi), benzyl optionally 
substituted with one or more groups independently selected from Ci-Ce alkyi, 
Ci-Ce alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and 



OH 
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phenyl optionally substituted with one or more groups independently selected 
from C-Ce alkyl. Ci-Ce alkoxy. phenyl, halogen, trifiuoromethyl and 
trifluoromethoxy, 

5 Ri3 and Ri4 are independently selected from C, to Ce alkyl, C, to Ce alkoxy, 

hydrogen. CO(C, to Ce alkyl), benzyl optionally substituted with one or more 
groups Independently selected from Ci-Ce alkyl, Ci-Ce alkoxy, phenyl, 
halogen, trifiuoromethyl and trifluoromethoxy, and phenyl optionally 
substituted with one or more groups Independently selected from Ci-Cs alkyl, 

10 CrCe alkoxy. phenyl, halogen, trifiuoromethyl and trifluoromethoxy: 

or 

(b) converting a compound of formula (2) to a pharmaceutically acceptable ester 

or base addition salt thereof 

or 

15 (c) resolving an isomeric mixture of compounds of fonnula (2) to isolate an 
enantiomer of a compound of fonnula (2) or a phamnaceutically acceptable salt or 
ester tiiereof. 

Process of the Invention 

20 

The compounds of the present invention can be conveniently prepared 
according to method A or method B as described in following reaction schemes or 
modification thereof using readily available starting materials, reagents and 
conventional synthetic procedures. It is also possible to make use of variants of these 
25 process steps, which in themselves are known to and well within the preparatory skill 
of the medicinal chemist. In the following reaction schemes, R, Ri, R2. R3. R4 and Rs 
are selected from the groups defined above. 

The bromo-indoles (II) were either commercially available or were prepared 
30 following known literature procedures {Ayer etal, Tetrahedron Letters, 46 (14) 2919- 
2924. 1992; Rapoport etal, JOC. 51. 5106-5110, 1986). 

In method A (Scheme I), the bromo-indoles (II) were reacted with alkyl halides 
or aryl-alkyi halides using a base such as sodium hydride in DMF or THF to give the 

-13- 
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A/-substituted bromo-indoles (Itl). The /V-substituted bromo-indoles (III) were 
converted to the corresponding boronic acids (IV) by treating III in THF with nBuLi, 
followed by triisopropyl-borate and subsequent quenching with aqueous acid. 
Boronic acids (IV) were then subjected to palladium catalyzed cross-coupling with 
5 various substituted aryl-halides affording the aryl-indoles (VI). Alternatively, A/- 
substituted bromo-indoles (ill) were subjected to the palladium catalyzed cross- 
coupling with various substituted aryi-boronic acids to afford the aryl-indoles (VI). 
Furthemnore. reaction of bromo-indoles (II) with various substituted aryl-boronic acids 
under the palladium catalyzed cross-coupling conditions afforded the aryl-indoles (V). 

10 Alkylatlon of (V) with alkyl-halldes or aryl-alkyl-halldes under basic conditions as 
described above afforded the A/-substituted aryl-indoles (VI). Reaction of VI with n- 
butyllithium and carbon dioxide afforded the desired acids(l). Reaction of VI with 
oxalyl chloride in methylene chloride followed by quenching with water afforded the 
desired ketoacids (I. Y=0), which were purified by crystallization. Alternatively 

15 reaction of VI with oxalyl chloride in methylene chloride followed by quenching with 
alcohol afforded the keto-esters (VII). The ketoesters (VII) can be purified by either 
crystallization or chromatography. Conversion of the ketoesters (VII) to the 
con^esponding ketoacids (I. Y=0) was accomplished by saponification of the ester 
followed by neutralization witti an acid such as hydrochloric acid. Reaction of (I, 

20 Y=0) with hydrazine followed by treatment with a base such as sodium methoxide 
while heating in a solvent such as 2-methoxyethanol yielded The conresponding 
acetic acid (I, Y=H,H). Altematively, Bromoindoles (II) were reacted witii dimethyl 
amine and formaldehyde and the product was then treated with potassium cyanide to 
furnish the indole aceton'itrile derivatives (lla). Conversion of lla to tiie lib was 

25 canied out as described above. Base hydrolysis of the nitrile of lib to the 
conresponding acid furnished the desired compounds (I, Y= H,H), 
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(II) 



Pd. Base 



Scheme I 



(IH) '^i 



Pd.Base 



^P*2 HCI.HzO ^^''^fe^^^N 



(IV) 




Rs 

(V) 



j^/~**2 DMForTHF 
H 



(VI) 



«2 



». n*uU.THF 



Br- 




■a 

(lla. Y»H,H> 



(I.Y=H,H) 



In method B (Scheme II). an indole (II). substituted on the benzene ring with 
bromide, iodine, or triflate. is coupled with an aryl boronic add in the presence of a 
palladium catalyst, such as Pd(PPh3)4. a base, such as NajCOa or NaHCOs. in a 
solvent, such as water, methanol or ethanol. or in a mixed co-solvent system 
comprising two or more of the aforesaid solvents, at 50-110 «C. Boronic acid 
derivatives of benzene, furan, thiophene. benzlblthiophene and naphthalene are 
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10 



described in the literature and many are presently commercially available. The 
resulting aryl indole (V) can be sulfonylated on nitrogen using phenylsulfonyl chloride 
or toluenesulfonyl chloride in the presence of a base, such as NaH or KOf-Bu. in an 
inert solvent such as THF or OMR The resulting 5-aryl-1H-arylsulfonyl indole (VIM) is 
reacted with alcohols in the presence of base, such as NaH or KOf-Bu, in an inert 
solvent, preferably toluene or DMF. at 80-200 to give 5-aryl-1H^lkyl indoles (VI). 
Reaction with oxalyl chloride, neat or in an inert solvent, affords the indol-3-yl 
glyoxyiic chloride. Quenching the reaction with water affords the desired 5-aryl-1H^ 
alkyi indol-3-yl glyoxyiic adds (I). 




R4 

Re- 



Scheme II 
§^(OH)2 




Pd(PPh3)4 ^ N NaH, THF 

Na2C03 




1. (COCI)2. THF. r.t 

2. H2O. NazCOs 




(I) Ri 



N R2 



This invention also provides phanmaceuticai compositions comprising a 
1 5 pharmaceutically or therapeutically effective amount of a compound of this invention, 
or a pharmaceutically acceptable salt or ester fonn . thereof , either alone or in 
combination with one or more pharmaceutically acceptable carriers or excipients (i.e. 
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pharmaceutically acceptable materials with no pharmacological effects). It will be 
understood that a phannaceutically or therapeutically effective amount of a 
compound herein refers to an amount of the compound in question which will 
sufnciently inhibit the serine protease inhibitor PAHIn the mammal In need thereof to 
5 a sufficient extent to provide a desirable Improvement in the condition in question or 
provide sufficient inhibition of the serine protease inhibitor PAI-1 to prevent, inhibit or 
limit the onset of the physiological basis for the malady or condition in question. 

The precise dosage to be employed depends upon several factors including 
10 the host, whether in veterinary medicine or human medicine, the nature and severity 
of the condition being treated, the mode of administration and the particular active 
substance employed. The compounds may be administered by any conventional 
route, in particular enterally. preferably orally in the fbmi of tablets or capsules. 
Administered compounds can be in the free fonn or phamnaceutically acceptable salt 
15 forni as appropriate, for use as a phannaceutical, particularty for use in the 
prophylactic or curative tiBatment of atherosclerosis and sequelae (angina pectoris, 
myocardial infarction, arrtiythmias. heart failure, kidney failure, stroke, peripheral 
arterial occlusion, and related disease states). These measures will slow the rate of 
progress of the disease state and assist the body In reversing the process directton in 
20 a natural manner. 

Any suitable canier known to the art can be used to prepare the 
phannaceutical compositions. In such a composition, the carrier may be a solid, 
liquid or mixture of a solid and a liquid. Solid compositions include powders, tablets 

25 and capsules. A solid canier can be one or more substances which may also act as 
a flavoring agent, lubricant, solubilizer, suspending agent, binder, or tablet 
disintegrant. In powders, the carrier is a finely divided solkJ. which is in admixture 
with the finely divided active Ingredient In tablets, the active ingredient is mixed with 
a canier having the necessary binding properties in suitable proportions and 

30 compacted in the shape and size desired. Suitable solid carriers are magnesium 
cariaonate, magnesium stearate. talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth. methyl celluk)se. hydroxymethyl cellulose, sodium cartwxymethyl 
cellulose, a low melting wax, cocoa butter, and the like. Encapsulating materials may 
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also be employed with the compounds of this invention, and the temn "composition" is 
intended to include the active ingredient in combination with an encapsulating 
material as a fomiulation, with or without other earners. Cachets may also be used in 
the delivery of the anti-atherosclerotic medicament of this invention. 

Sterile liquid compositions include solutions, suspensions, emulsions, syrups 
and elixirs. The compounds of this invention may be dissolved or suspended in the 
pharmaceutically acceptable earner, such as sterile water, sterile organic solvent or a 
mixture of both. Preferably the liquid canier is one suitable for parental injection. 
Where the compounds are sufficiently soluble they can be dissolved directly in 
nomnal saline with or without the use of suitable organic solvents, such as propylene 
glycol or polyethylene glycol. If desired, dispersions of the finely divided compounds 
can be made-up in aqueous starch or sodium carboxymethyl cellulose solution, or in 
a suitable oil, such as arachis oil. Uquid phannaceutical compositions, which are 
sterile solutions or suspensions, can be utilized by intramuscular, intraperitoneal or 
subcutaneous injection, in many instances a liquid composition fonm may be used 
instead of the prefen-ed solid oral method of administration. 

It is preferred to prepare unK dosage fomis of the compounds for standard 
20 administration regimens. In this way, the composition can be subdivided readily into 
smaller doses at the physicians direction. For example, unit dosages may be made 
up in packeted powders, vials or ampoules and preferably in capsule or tablet form. 
The active compound present in these unit dosage forms of the composition may be 
present in an amount of from about one gram to about fifteen grams or more, for 
25 single or multiple daily administration, according to the particular need of the patient. 
The daily dose of active compound will vary depending upon the route of 
administration, the size, age and sex of the patient, the severity of the disease state, 
and the response to the therapy as traced by blood analysis and the patients 
recovery rate. By initiating the treatment regimen with a minimal daily dose of about 
30 one gram, the blood levels of PAI-1 and the patients symptomatic relief analysis may 
be used to determine whether a larger dose is indicated. Based upon the data 
presented below, the projected daily dose for both human and veterinary use will be 
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from about 25 to about 200 milligrams/kilogram per day. and more usually, from 
about 50 to about 100 milligrams/kilogram per day. 

The ability of the compounds of this invention to inhibit plasminogen activator 
5 inhibitor-1 was established by the following experimental procedures: 

Primary Screen for the PAI-1 Inhibition 

Test compounds are dissolved in DMSO at a final concentration of 10mM. 

10 then diluted 100X in physiologic buffer. The inhibitory assay is Initiated by the 
addition of the test compound (1 - 100 jiM final concentration, maximum DMSO 
concentration of 0.2%) in a pH 6.6 buffer containing 140 nM recombinant human 
plasminogen activator inhibitor-1 (PAI-1: Molecular Innovations. Royal Oak. Mf). 
Foltowing a 1 hour incubation at room temperature, 70 nM of recombinant human 

15 tissue plasminogen activator (tPA) is added, and the combination of the . test 
compound. PAI-1 and tPA is incubated for an additional 30 minutes. Following the 
second incubation, Spectrozyme-tPA (American DiagnosUca. Greenwich, C7), a 
chromogenic substrate for tPA. is added and absorbance read at 405 nm at 0 and 60 
minutes. Relative PAI-1 Inhibition Is equal to the residual tPA activity in the presence 

20 of the test compound and PAI-1. Control treatments include the complete Inhibition 
of tPA by PAI-1 at ttie molar ratio employed (2:1). and the absence of any effect of 
the test compound on tPA alone. 

Assay for determining ICso of inhibition of PAI-1 

25 

This assay is based upon ttie non-SDS dissociable interaction between tPA 
and active PAI-1. Assay plates are initially coated with human tPA (10 jig/ml). Test 
compounds are dissolved in DMSO at 10 mM. then diluted witii physiologic buffer 
(pH 7.5) to a final concentration of 1-50^M. Test compounds are incubated with 
30 human PAI-1 (50 ng/ml) for 15 minutes at room temperature. The tPA-coated plate 
is washed witii a solution of 0.05% Tween 20 and 0.1% BSA. then ttie plate Is 
blocked witti a solution of 3% BSA. An aliquot of the test compound/PAI-1 solution is 
tiien added to ttie tPA-coated plate, incubated at room temperature for 1 hour, and 

-19- 



03000253*^ ' > 



wo 03/000253 



PCT/USIJ2/I9344 



washed. Active PAI-1 bound to the piate is assessed by adding an aliquot of a 
1:1000 dilution of the 33B8 monoclonal antibody against hunian PAI-1, and 
incubating the plate at room temperature for 1 hour {Molecular Innovations, Royal 
Oak, Ml). The plate is again washed, and a solution of goat anti*mouse IgG-alkaline 

5 phosphatase conjugate is added at a 1:50,000 dilution in goat serum. The plate is 
incubated 30 minutes at room temperature, washed, and a solution of alkaline 
phosphatase substrate is added. The plate is incubated 45 minutes at room 
temperature, and color development is detennined at OD405nin- The quantitation of 
active PAI-1 bound to tPA at varying concentrations of the test compound is used to 

10 detemnine the ICso- Results are analyzed using a logarithmic best-fit equation. The 
assay sensitivity is 5 ng/ml of human PAI-1 as detennined from a standard curve 
ranging from 0-100 ng/ml. 

The compounds of the present Invention inhibited Plasminogen Activator 
15 lnhibitor-1 as summarized in Table I. 



Table I 



Example 


iCso(m 


% Inhibition 


1 




15 


2 


32" 




3 




24 


4 




16 
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17.3' 




6 




27 


7 




26 


8 


11.2" 




9 




40 


10 




33 


11 




19 


12 


2.7^ 




13 




27 


14 




55 


15 


6.5" 




16 


11.5° 




17 


10^ 




18 


19.4" 




19 


15.8" 
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ExBtnple 




% Inhibition @,25pM 


20 




14 


21 


19.9* 




22 


9.7* 




23 




40 


24 




47 


25 


14^ 
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6.8^ 




27 


5 3** 

w.w 




28 






29 


12.5® 




30 


16° 

1 w 




31 

w 1 




32 


32 




28 


33 


10.5* 




34 


6.2^ 




35 


14.6° 




36 
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37 


16.4* 




38 
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14 


39 

WW 


21.6* 
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"85^ 

w.w 




41 
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42 
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45.7* 




43 


17 2* 




44 


26 3* 




45 




45 


46 




45 


47 

*T f 




51 


48 


13.3* 




49 

■Tw 




54 


50 
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51 
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52 




59 
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67 


54 
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55 




51 


56 




54 


57 




57 
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Example 


iCso (um 


% Inhibition @i25 lOfl 


58 


— 


61 


59 




58 


60 




39 


61 




28 


62 


11.16" 


53 


63 






64 







a. The IC50 w^^s determined by the Antibody Assay described above. 

b. The IC50 w^as determined by a modification of the Primary Screen for the PAl-l 
Inhibition. 

5 Example 1 

{1 -Methyl-6*[4*(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 
Step1 

6-(4-Trifluoromethoxyphenyl)-1 H-indole 

10 

The mixture of 6-bromo-1 H-indole (1.22g. 6.22 mmol), 4-trifluoromethoxyphenyl 
boronic add (1.41g, 6.84 mmol), tetrakis(triphenylphosphine)palladium (0.21 3g, 
0.184 mmol) and sodium carbonate (2.64g, 24.9 mmoles) in water (12.5 mL), ethanol 
(4 mL), and toluene (25 mL) was heated at reflux for 1.5 hours then cooled to room 
15 temperature. The mixture was then evaporated to dryness and the residue was 
partitioned in methylene chloride and water. The organic phase was washed with 
water, brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 
The residue was purified by flash chromatography using 10-30% chloroform In 
hexane as an eluant. The title compound was obtained as a white solid (0.874g, 

20 51%), mp: 165-166 ^HNMR (300 MHz. DMSO-cfg): 511.25 (s, 1H), 7.8 (d, 2H, 
J=7.0 Hz), 7.65 (d, 2H. J=7.0 Hz), 7.4-7.5 (m. 3H). 7.3 (d, 1H. J=8.8 Hz), and 6.45 
ppm (s, 1 H). 

Step 2 

25 6-(4-Trifluoromethoxyphenyl)-1 -methyl-1 H-indole 

To a solution of 6-(4-trifluoromethoxyphenyl)-1 H-indole (0.853. 3.08 mmoles) in dry 
THF (10 mL) was added sodium hydride (60% dispersion on mineral oil. 0.47g, 12.3 
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mmol), portlon\wise. The reaction mixture was stirred under nitrogen for 30 minutes 
and. then cooled in ice bath. A solution of iodomethane (0.38mL. 6.1 mmole) in dry 
THF (10 mL) was added and the reaction mixture was stirred for 1 hour at room 
temperature. The mixture was then poured into excess water, acidified with 2N 

5 hydrochloric acid and extracted with ethyl acetate. The organic phase was washed 
with brine, dried over anhydrous magnesium sulfote and evaporated to dryness. The 
residue was purified by flash chromatography (Biotage apparatus) using 0.5% t-butyl 
methyl ether in hexane as an eluant The title compound was obtained as a cream- 
colored solid that was vacuum dried at 66 'C (0.623 g, 70%). '•HNMR (300 MHz. 

10 DMSO-c/fi): 67.85 (d. 2H. J=8.3 Hz), 7.75 (s. 1H), 7.65 (d. 1 H. J=8.3 Hz), 7.45 (d, 2H, 
J=8.3 Hz). 7.3-7.4 (m. 2H). 6.45 (s. 1 H). and 3.85 ppm (s. 3H). 

Steps 

Methyl 2.[6-(4-trifluoromethoxyphenyl)-1-methyMH-lndol-3-yll-2-oxoacetate 

15 ,v 
To a solution of 6-(4-trifluoromethoxyphenyl)-1-methyl-1H-indole (0.304g, 1.04 mmol) 

in dry THF (5 mL) under nitrogen at O'C was added oxalyl chloride (0.11 ml. 1.2 

mmol). The reaction mfacture was stirred at room temperature for 2 hour. The 

mixture was cooled in an Ice bath. Methanol (1 mL) was added. The reaction mixture 

20 was stirred at room temperature for 1 hour then poured into excess sodium 
bicartsonate solution and extracted with ethyl acetate. The organic phase was 
washed with water and brine, dried over anhydrous magnesium sulfate, and 
evaporated to dryness. The residue was purified by flash chromatography (Biotage 
apparatus) using 20-50% ethyl acetate In hexane as an eluant. The title compound 

25 was obtained as a cream-colored solid (0.1 96g. 50%), mp: 152-153 °C. Mass 
spectrum (+APCI. [M+H1+) ff»i378; IhNMR (400 MHz, DMSO-(/«): 58.55 (s. IN). 8.2 
(d. 1H, J*8.3 Hz). 7.95 (t. 1H. J=0.77 Hz). 7.90-7.95 (m. 2H.). 7.65 (dd. 1H. J=8.3 Hz 
and 1.5 Hz). 7.45 (d, 2H. J=8.6 Hz), 4.0 (s. 3H). and 3.9 ppm (m, 3H). 
Elemental Analysis for C19H14F3NO4: 

30 Calculated: C, 60.48; H, 3.74; N. 3.71. 
Found: C. 60.60; H, 3.86; N. 3.60. 
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Step 4 

{1 -Methyl-«-[4-(trifluoromethoxy)phenyl)-1 H-indol-3-yl}(oxo)acetic acid 

The mixture of methyl 2-[6-(4-trifluoromethoxyphenyl)-1-methyl-1W-indol-3-yl]-2- 
5 oxoacetate (0.120g, 0.318 mmol). and sodium hydroxide (1N, 1mL, 1.0 mmol) in 
methanol (10 mL), was stirred at room temperature for 2.5 hours. The mixture was 
poured into excess water and acidified with 1N hydrochloric acid. The mixture was 
extracted with ethyl acetate. The organic phase was washed with water, brine and 
dried over anhydrous magnesium sulfate. The organic phase was evaporated to 

10 dryness and dried under vacuum at 55 °C for 12 hours to yield the title compound as 
a yellow solid (0.0686g. 59.1%). mp: 233-235 ^^C (dec). Mass spectrum (+APCI. 
[M+H]+) m/z 364; ^HNMR (400 MHz, DMSOde): 513.8-14.0 (br s, 1H), 8.55 (s. 1H). 
8.25 (d. 1H. J=8.3 Hz). 7.95 (d, 1H, J=1.1 Hz). 7.85-7.95 (m, 2H). 7.65 (dd. 1H. J=8.2 
and 1.6 Hz). 7.45 (dd, 2H, J=8.8 Hz and 0.88 Hz), and 4.0 ppm (s, 3H). 

1 5 Elemental Analysis for C19H14F3NO4: 
Calculated: C. 59.51; H, 3.33; N, 3.86. 
Found: C. 59.39; H, 3.38; N, 3.71. 

Example 2 

20 {1-Methyl-6-[4-(trifluoromethyl)phenyq-1H-indol-3-yl}(oxo)acetic acid 
Step1 

6-Bromo-1 *methyl*1 H-indole 

25 A solution of 6-bromo-1H-indole (2.34 g. 1 1.9 mmol) in dry THF (25 mL) was cooled 
In an ice bath. Sodium hydride (1.1 2g of 60% dispersion in oil, 28.0 mmol) was 
added. The mixture was stirred for 30 minutes under nitrogen at room temperature, 
then cooled in an ice bath, lodomethane (1.6 mL, 26 mmol) was added. The 
reaction mixture was stirred for 2 hours at room temperature, poured into excess 

30 water, acidified with 2N hydrochloric acid and extracted with ethyl acetate. The 
organic phase was washed with water and brine, dried over anhydrous magnesium 
sulfate and evaporated to dryness. The residue was purified by flash chromatography 
using hexane as an eluant to yield 6-bromo-1-methyl-1H-indole 2.04g (81.6 %, 9.71 
mmol) as a yellow oil. ^HNMR (200 MHz, DMSO-ofg): 6 7.7 (s, 1H). 7.5 (d, 1H, •/ = 8.6 
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Hz). 7.35 (d, 1H. J = Z1 Hz). 7.15 (d, 1H. 7.3 Hz), 6.4 (d. 1H. J = 1.3 Hz), and 3.75 
ppm (s, 3H). 

Step 2 

5 6^4-TrifiuoromethylphenylH-methyl-1 H-indole 

The mixture of 6-bromo-1-methyl-1/+-indole (0.21 6g, 1.03 mmol). 4-trifluoromethyl- 
benzeneboronic acid (0.216 g. 1.14 mmol). tetralcis(triplTenylphospliine) palladium 
(0.0541 g. 0.0468 mmol) and sodium carbonate (0.438g. 4.13 mmol) in water (2.5 

10 mL). ethanol (1 mL) and toluene (5 mL) was refluxed for 1.6 hours. The mixture was 
cooled to room temperature then evaporated to dryness. The residue was 
partitioned in methylene chloride and water. The organic phase was washed with 
water, brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 
The residue was purified by flash chromatography using 0-0.2% ethyl acetate in 

15 hexane as an eluant to give the title compound (0.144g, 51%) as a white solid, 
mp: -100 "C; 1hNMR (200 MHz, DMSO-tfe): 68.0 (d. 2H, J * 6.6 Hz), 7.8 (d. 3H, J - 
8.7 Hz), 7.65 (d. 1H. J = 8.7 Hz), 7.35-7.5 (m, 2 H). 6.45 (d, 1H. J = 2.6 Hz), and 3.8- 
3.95 ppm (m, 3H). 

20 Step 3 

Methyl 2-[6-(4-trffluoromethylphenyl)-1 -methyI-1 HHndol-3-yl]-2-oxoacetate 

Following the procedure described in Step 3 of Exannple 1, 6-(4-trifluoromethyl- 
phenyl)-1-methyl-1 H-indole (0.1 35g, 0.490 mmol) was converted to methyl 2-[6-(4- 
25 trifluoromethylphenyl)-1-methyl-1H-indol-3-yIl-2-oxDacetate. Purification by flash 
diromatography using 20-50% ethyl acetate In hexane as an eluant yielded a pale 
yellow solid (0.103g, 58%). mp: 199-200 °C. 1HNMR (300 MHz, DMSO-tfe): 88.6 (s, 
1H). 8.25 (d, 1H, J = 7.5 Hz), 8.0 (d, 3H, J = 7.5 Hz). 7.85 (d. 2H, J « 7.5 Hz). 7.7 (s. 
1H, J « 7.5 Hz), 4.0 (s, 3H), and 3.9 ppm (s, 3H). 

30 

Step 4 

{1-Methyl-6-[4-(trmuoromethyOphenyq-1H-indol-3-yl}(oxo)aceticacid 

Following the procedure described in Step 4 of Example 1, methyl 2-[6-(4- 
35 trifluoromethylphenyl)-1-methyl-1H-indol-3-yIl-2-oxoacetate (0.0988g, 0.273 mmol) 
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was converted to {1 -methyl-6-l4-(trifluoromethyl)phenyl]-1 H-indol-3-yl}(oxo)acetic 
acid as a yellow solid (0.0557g. 59%), mp: 256-257 ""C (dec). Mass spectrum (-ESI, 

JM-H]-) m/z 346. ^HNMR (400 MHz. DMSO-cfg): 513.8-14,0 (br s. 1H), 8.55 (s, 1H). 
8.3 (d. 1H, J = 8.3 Hz). 8.0-8.05 (m. 3H). 7.85 (d. 2H. J = 8.3 Hz). 7.70 (dd. 1H. J = 
5 8.3 Hz and 1 .5 Hz), and 4.0 ppm (s. 3H). 
Elemental Analysis for C18H12F3NO3: 
Calculated: C, 62.25; H. 3.48; N, 4.03. 
Found: C. 62.02; H. 3.36; N, 3.98. 

10 Example 3 

{1 •Ethyl-6-[4-(trifluoromethoxy)phenyl]-1 H-*indol-3-yl}(oxo)acetic acid 
Stepi 

6-Bromo-1 -ethyl-1 H-indole 

15 

A solution of 6-bromoindole (1.01 g. 5.15 mmol) in THF (10 mL) was cooled in an ice 
bath. Sodium hydride (0.459 g of 60% dispersion in oil, 1 1 .5 mmol) was added. After 
stirring for 35 minutes at room temperature under nitrogen, the reaction mixture was 
again cooled in an ice bath, and iodoethane (0.90 mL. 1 1 mmol) was added. The 

20 mixture was stin^ed for 2 hours at room temperature, poured into excess water, 
acidified with 2N hydrochloric add and extracted with ethyl acetate. The organic 
phase was washed with water and brine, dried over anhydrous magnesium sulfate 
and evaporated to dryness. The residue was purified by flash chromatography using 
hexane as an eluant to yield 6-bromo-1 -ethyl-1 H-indole (0.81 2g. 71%) as a yellow oil. 

25 1HNMR (300 MHz. DIVISO-de): 57.75 (s. 1H), 7.5 (d. 1H. J=7.8Hz). 7.45 (d. 1H. J=3.9 
Hz). 7.15 (dd. 1H. J=7.8 Hz and 1.6 Hz). 6.45 (s, 1H). 4.2 (q. 2H. J=7.1 Hz), and 1.35 
ppm (t. 3H. J=7.0 Hz). 

Step 2 

30 6-(4-Trifluoromethoxyphenyl)-1 -ethyl*1 H-indoie 

Following the procedure described in Step 2 of Example 2, 6-bromo-1 -ethyl-1 H- 
indole (0.410 g . 1.83 mmol) was reacted with 4-trifluoromethoxybenzene boronic 
acid (0.422g. 2.05 mmol). using tetrakis(triphenylphosphine) palladium (0.0651g, 
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0.0563 mmol), and sodium carbonate (0.792 g. 7.47 mmol) in water (3.7 mL). ethanol 
(1.4 mL), and toluene (8 mL). Purification by flash chromatography using hexane as 
an eluant yielded the title compound as a yellow oil (0.312 g, 56 %). ^HNMR (300 
MHz, DMSO-ofe): 67.85 (d. 2H. J= 6.3 Hz). 7.8 (s. 1H). 7.65 (d, 1H, J=7.8 Hz), 7.4-7.5 
5 (m, 3H). 7.35 (d. 1H. J- 6.2 Hz), 6.45 (d. 1H. J= 2.3 Hz), 4.3 (q. 2H, J=7.0 Hz), and 
1.4ppm(t,3H. J=7.0Hz). 

Steps 

Ethyl 2-I6-(4- trlfluoromethoxyphenyl)-1-ethyI-1/Wndol-3-ylJ-2-oxoacetate 

Following the procedure described In Step 3 of Example 1, ethyl 2-I6-(4- 
trifluoromethoxyphenyl)-1-ethyl-1W-indol-3-yIl-2-oxoacetate was prepared from 6-(4- 
trifluoromethoxyphenyl)-1-ethyHH-lndole (0.284g. 0.930mmol), oxalyl chloride (0.10 
mL, 1.1 mmol), and ethanol (2 mL). Purification by flash chromatography using 3- 
10% ethyl acetate in hexane as an eluant yielded (0.247g, 66%) of the title 
compound as a yellow solid, mp: 114-116 Mass spectoim (El, M+) m/z 405; 
iHNMR (400 MHz. DMSO-de): S8.55 (s. 1H). 8.25 (d, 1H. J=8.3 Hz), 8.0 (d. 1H. 
J=0.98 Hz), 7.85-7.9 (m. 2H), 7.65 (dd. 1H. J«8.3 Hz and 1.4 Hz), 7.45 (dd. 2H. 
J=8.8 Hz and 0.98 Hz). 4.35-4.45 (m. 4H). 1.45 (t, 3H, J-7.2 Hz), and 1.35 ppm (t. 
3H, J=7.1 Hz). 

Elemental Analysis for C21H1BF3NO4: 
Calculated: C, 62.22; H. 4.48; N, 3.46. 
Found: C, 62.27; H, 4.39; N, 3.41. 

25 Step 4 

{1-Ethyl-6-[4Ktrmuoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 

Following the procedure described in Step 4 of Example 2, ethyl 2-[6-(4- 
trifluoromethoxyphenyl)-1-ethyl-1H-indol-3-yl]-2-oxoacetate (0.156 g. 0.385 mmol) 
30 was converted to the title compound as a yellow solid (0.121g. 83%). mp: 204-205°C. 
Mass spectmm (+APCI, [M+H] +) ni^378; 1hNMR (400 MHz, DMSO-cfe): 513.8-14.0 
(br s, 1H), 8.55 (s. 1H). 8.25 (dd, 1H. J=8.3 Hz and 0.49 Hz). 8.0 (t, 1H. J= 0.73 Hz), 
7.85-7.90 (m. 2H). 7.65 (dd, 1H, J= 8.3 Hz and 1.5 Hz). 7.45 (dd. 2H, J=8.8 Hz and 
0.98 Hz). 4.45 (q, 2H. J=72 Hz), and 1.45 ppm (t, 3H. J=7.2 Hz). 
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Elemental Analysis for C19H14F3NO4: 
Calculated: C, 60.48; H, 3.74; N, 3.71. 
Found: C, 60.39; H. 3.52; N. 3.61. 

5 Example 4 

{1 •Ethyi-6-[4-(trifluoromethyi)phenyq-1 H-indol-3>yl}(oxo)acetic acid 
Stepi 

6-(4-Trifluoromethylphenyl)-1 -ethyi-1 H-indoie 

10 

Following the procedure described in Step 2 of Example 2, 6-bromo-1-ethyl-1H- 
indole (0.400 g , 1.78 mmol), was coupled to 4-trifluoromethylben2ene boronic acid 
(0.348g, 1.83 mmol), using tetrakis(triphenylphosphine) palladium (0.0668g, 0.0578 
mmol), and sodium carbonate (0.769 g, 7.26mmol) in water (3.6 mL), ethanol (1.5 
15 mL), and toluene (8 mL). Purification by flash chromatography using hexane as an 
eluant yielded the title compound as a yellow oil (0.289 g, 56 %). IhNMR (300 MHz, 
DMSO-de): 87.95 (d, 2H. J= 7.7 Hz). 7.9 (s. 1H). 7.8 (d. 2H. J= 7.7 Hz), 7.65 (d, 1H, 
J= 7.7 Hz). 7.5 (d. 1H. J=1.5 Hz). 7.45 (d. 1H, J=7.7 Hz). 6.45 (d, 1H, J = 2.3 Hz). 4.3 
(q. 2H. J= 6.9 Hz) and 1.4 ppm (t. 3H. J=6.9 Hz). 

20 

Step 2 

Ethyl 2-[6-(4- trlfluoromethylphenyl)-1 -ethyl-1 H-indol-3-yl]-2-oxoacetate 

Following the procedure described fn Step 3 of Example 1, ethyl 2-[6-(4- 
25 trifluoromethylphenyl)-1-ethyl-1H-indol-3-yl]-2-oxoacetate was prepared from 6-(4- 
trifluoromethylphenyl)-1-ethyl-1Wndole (0.289g, 0.999 mmol), oxalyl chloride (0.10 
mL, 1.1 mmol). and ethanol (2 mL). Purification by flash chromatography using 3- 
10% ethyl acetate In hexane as an eluant yielded the title compound as a yellow solid 
(0.145g, 37%). mp: 139-141 "C. Mass spectrum (+APCI, [M+H]"*')m/z 390; ^HNMR 
30 (400 MHz, DMSO-de): 5 8.55 (s. 1H), 8.25 (d, 1H, J=8.3 Hz). 8.05 (d, 1H. J=0.98 Hz), 
8.0 (d, 2H. J=8.3 Hz), 7.85 (d. 2H, J=8.3 Hz), 7.7 (dd, 1H, J=8.3 Hz and 1.5 Hz). 4.45 
(q. 2H. J=7.2 Hz). 4.4 (q. 2H, J=7.1 Hz). 1.45 (t, 3H, J=7.2 Hz), and 1.35 ppm (t. 3H. 
J=7.1Hz). 
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Elemental Analysis for C21H18F3NO3: 
Calculated: C. 64.78; H, 4.66; N, 3.60. 
Found: C, 64.67; H. 4.56; N, 3.54. 

5 Step 3 

{1-Ethyl-6-[4-{trlfluoromethyl)phenyl]-1H-lndol-3-ylKoxo)acetlcacid 

Following the procedure described in Step 4 of Example 2, using ethyl 2-{6-(4- 
trifluoroniethylphenyl)-1-ethyl-1H-indol-3-yl]-2-oxoacetate (0.0987g, 0.253 mnnol). 

10 and 1N sodium hydroxide (0.76 mL, 0.76 mmol) in methanol (5 mL), 2-[6-(4- 
trifluoromethylphenyl)-1-ethyHH-indol-3-yI]-2-oxoacetic acid (0.0714g, 78%) was 
prepared as a yellow solid, mp 247-248 "C. Mass spectrum (+APCI. [M+H]+) m/z 
362; 1HNMR (400 MHz, DMSO-cfe): 5 13.7-14.1 (br s, 1H). 8.55 (s, 1H), 8.3 (d. 1H. 
J=8.3 Hz). 8.05 (d. 1H. J=0.98 Hz). 8.0 (d. 2H. J=8.1 Hz), 7.8 (d, 2H. J=8.5 Hz), 7.7 

15 (dd. 1H. J«8.5 Hz and 1.6 Hz). 4.45 (q. 2H. J=7.2 Hz), and 1.45 ppm (t. 3H, J=7.2 
Hz). 

Elemental Analysis for CisHmFsNOs: 
Calculated: C. 63.16; H. 3.91; N. 3.88. 
Found: C. 62.91; H, 3.67; N. 3.73. 

20 

Example 5 

{1-Benzyl-6-I4-(trifluoromethoxy)phenyll-1H-lndol-3-yl}(oxo)acatlcacid 
Step1 

25 i-Benzyl-S-bromo-IH-indole 

A solution of 6-bromoindole (5.0 g, 26 mmol) In dry DMF (45 mL) was cooled In an 
ice bath. Sodium hydride (2.2g of 60% dispersion in oil, 55 mmol) was added. After 
stirring for 30 minutes under nitrogen at room temperature, the reaction mixture was 
30 cooled in an ice bath, and benzyl bromide (6.1 mL. 51 mmol) was added. After 
stirring for one hour at room temperature, the reaction mixture was poured into 
excess water, acidified with 2N hydrodiloric add and extracted with ethyl acetate. 
The organic phase was then washed with water and brine, then dried over anhydrous 
magnesium sulfate and evaporated to dryness. Purification of the residue by flash 
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chromatography using hexane as an eluant and drying for 30 minutes at eO'^C yielded 
1-benzyl-6-bromo-1H-indole (5.83g, 80%) as a waxy solid, mp: 85-88**C. Mass 
spectmm (+ESI, \M+Hf) m/z 286; ^HNMR (500 MHz, DMSO-dg): 6 7.7 (d, 1H. 
J=0.61 Hz). 7.50-7.55 (m, 2H). 7.30 (t. 2H. J=7.3 Hz). 7.2-7.25 (m, 1H). 7.2 (d. 2H. 
5 J=8.4 Hz), 7.15 (dd. 1H. J=8.4 Hz and 1.7 Hz). 6.5 (dd. 1H. J=3.1 Hz and 0.77 Hz), 
and 5.45 ppm (s, 2H). 

Step 2 

1 -Benzyl-6-(4-trifluoromethoxylphenyl)-1 H-indole 

The mi>cture of 1-benzyl-6-bromo-1 H-indole (0.272g. 0.950 mmol), 4-trifuoromethoxy- 
benzeneboronic acid (0.217 g, 1.05 mmol), tetrakis(triphenylphosphine) palladium 
(0.0340 g. 0.0294 mmol) and sodium carbonate (0.405g, 3.82 mmol) in water (1.9 
mL). ethanol (1 mL) and toluene (5 mL) was heated at reflux for 5 hours. The 
mixture was cooled to room temperature and evaporated to dryness. The residue 
was partitioned in methylene chloride and water. The organic phase was washed 
with brine, dried over anhydrous magnesium sulfate and evaporated to dryness. The 
residue was purified by flash chromatography using hexane as an eiuant affording 
the title compound as thick yellow oil. ^HNMR (200 MHz^ DMSO-cfe): 57.8 (d. 3H, 
J=7.7 Hz). 7.65 (d. 2H. J=7.7 Hz), 7.55 (d, 2H, J=2.0 Hz). 7.2-7.5 (m, 5H), 6.55 (d, 
1H, J=1.5 Hz), and 5.5 ppm (s, 2H). 

Steps 

Ethyl 2-[1-benzyl-6-(4-trifluoromethoxylphenyl)-1H-indol-3-yl]-2-oxoacetate 

25 

Following the procedure described in Step 3 of Example 1, ethyl 2-[1-benzyl-6-(4- 
trifluoromethoxyphenyl)-1H-indol-3-yl]-.2-oxoacetate was prepared from l-benzyl-e- 
{4-trifluoromethoxyphenyl)-1 H-indole (1.20 g, 3.27 mmol), oxalyl chloride (0.85 mL, 
10 mmol) in THF (20 mL), and ethanol (5 mL). Purification by flash chromatography 
30 (Biotage apparatus) using 5-10% ethyl acetate in hexane as an eluant yielded the 
title compound as a yellow gum (0.128g. 84%). ^HNMR (300 MHz, DMSO-de): 6 8.7 
(s, 1H). 8.25 (d. 1H. J=7.7 Hz). 8.0 (s, 1H). 7,8 (d. 2H. J= 7.7 Hz). 7.65 (dd. 1H, J=7.7 
Hz and 0.77 Hz), 7.45 (d. 2H. J=7.7 Hz). 7.25-7.4 (m, 5H). 5.65 (s, 2H). 4.35 (q. 2H, 
J=7.2 Hz), and 1.35 ppm (t, 3H. J=7.2 Hz). 
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Step 4 

{1 .Benryl-6-I4-(trifluoromethoxy)phenyll-1 H-lndol-3-ylHoxo)acetlc acid 

5 A mixture of ethyl 2-[1-benzyl-6-(4-trifluoronfiethoxypheny!)-1W-indol-3-yl3-2- 
oxoacetate (1.27g. 2.72 mmol), potassium hydroxide (0.539 g, 9.61 mmol) in THF 
(12 mL) and water (12 mL) was stirred at room temperature for 3.5 hours. The 
mixture was poured into excess water, acidified with 2N hydrochloric acid, and 
extracted with ethyl acetate. The organic phase was washed with water and brine. 

10 dried over anhydrous magnesium sulfate, and evaporated to dryness. The residue 
was dried under vacuum at 92 °C for 15 hours to yield the title compound (0.985 g, 
82%) as a yellow solid. A sample crystallized from isopropanol gave a solid, mp: 
202-204«C (dec). Mass spectrum (+APCI. [M+H]+) n\/z 440; ""HNMR (400 MHz. 
DMSO-dc): 8 13.8-14.2 (br s, 1H). 8.7 (s. 1H). 8.25 (d. 1H. J= 8.3 Hz). 7.95 (t. 1H. 

15 J=0 J3 Hz). 7.8-7.85 (m. 2H). 7.65 (dd. 1H. J= 8.3 Hz and 1 .5 Hz). 7.45 (d. 2H. J=8.8 
Hz), 7.25-7.4 (m, 5H), and 5.65 ppm (s, 2H). 
Elemental Analysis for C»HieF3N04: 
Calculated: C, 65. 61; H. 3.67; N, 3.19. 
Found: C. 65.59; H. 3.54; N, 3.18. 

20 

Example 6 

{1-Ben2yl-6-t4-{trffluoromethyl)phenyll-1H-lndol-3-yl}(oxo)acetlcacid 
Step1 

25 1-Benzyl-6-[4-(trifluoroinethyl)phenyl]-1 H-indole 

Following the procedure described In Step 2 of Example 5. 1-benzyl-6-bromo-1H- 
indde (0.490g, 1.71 mmol). was coupled to 4-trifluoromethylbenzeneboronic add 
(0.376 g, 1.98 mmol), using tetialds(triphenylphosphine) palladium (0.0663 g. 0.057 
30 mmol) and sodium cariwnate (0.733 g. 6.92 mmol) in water (3.5 mL), ethanol (2 mL) 
and toluene (10 mL). Purification by flash chromatography using 0-1% ethyl acetate 
in hexane as an eluant yielded the title compound as a yellow solid (0.426 g. 71%). 
mp: 83-85*'C. 1HNMR (300 MHz. DMSO-de): 87.9 (d, 3H. J=7.7 Hz), 7.8 (d, 2H. 
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J=7.7 Hz), 7.7 (d, 1H. J=7.7 Hz), 7.6 (d, 1H, J=3.9 Hz), 7.4 (d. 1H. J=7.7 Hz), 7.2-7.4 
(m, 5H), 6.55 (d, 1H, J=2.3 Hz), and 5.55 ppm (s, 2H). 

Step 2 

5 Ethyl 2-{1 -benzyl-6-[4-(trifluoromethyl)phenyl]-1 H-indol-3-yi}-2-oxoacetate 

Following the procedure described in Step 3 of Example 1. ethyl 2-[1-benzyl-6-(4- 
trifluoromethyl)-1H-indol-3-yl]-2-oxoacetate was prepared from 1-benzyl-6-[4- 
(trifluoromethyl)phenyl]-1H-indole (0.392 g, 1.12 mmol), oxalyl chloride (0.11 mL, 1.2 
10 mmol), and ethanol (1.4 mL). Purification by flash chromatography using 5-10% 
ethyl acetate in hexane as an eluant followed by trituration with hexane yielded the 
title compound as a light yellow solid {0.314g, 62%), mp: 109-1 10°C. Mass spectrum 

(+APC1, [M+H1+) m/z 452; ^HNMR (400 MHz, DMSO-cfe): 5 8.75 (s. 1H), 8.25 (d. 1H. 
J=8.3 Hz), 8.05 (d, 1H, J=0.98 Hz), 7.95 (d. 2H. J=8.1 Hz), 7.8 (d, 2H, J= 8.3 Hz), 7.7 
15 (dd. 1H, J=8.3 Hz and 1.5 Hz), 7.25-7.35 (m, 5H), 5.7 (s, 2H). 4.35 (q, 2H. J= 7.2 
Hz), and 1.35 ppm (t. 3H. J=7.1 Hz). 
Elemental Analysis for C26H2oF3N03» 0.25 H2O: 
Calculated: C, 68.49; H. 4.53; N, 3.07. 
Found: C. 68.24; H. 4.46; N. 3.10. 

20 

Steps 

{1 -Benzyl-6-[4-(trifluoromethyl)phenyi]-1 H-indol-3-yl}(oxo)acetic acid 

Following the procedure described in Step 4 of Example 5, {1-benzyl-6-[4- 
25 (trifluoromethyl)phenyO-1H-indol-3-yl}(oxo)acetic acid was prepared from ethyl 2-[1- 
benzyl-6-(4- trifluoromethyI)-1H-indol-3-yl]-2-oxoacetate (0.208 g. 0.461 mmol) using 
1N sodium hydroxide (1.4 mL, 1.4 mmol) in ethanol (12 mL). The title compound 
was obtained as a light yellow solid (0.155 g. 80%), mp: 223-224°C (dec). Mass 

spectrum (+APCI, [M+H]+) m/z 424; ^HNMR (400 MHz, DMSO-de): 5 13.95-14.05 (br 
30 s, 1H). 8.75 (s, 1H), 8.3 (dd, 1H, J=8.3 Hz and 0.49 Hz), 8.05 (d, 1H. J=0.98 Hz), 7.9 
(d, 2H, J=8.3 Hz). 7.8 (d. 2H, J= 8.3 Hz), 7.7 (dd, 1H. J=8.3 Hz and 1.7 Hz), 7.25-- 
7.35 (m, 5H), and 5.7 ppm (s, 2H). 
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Elemental Analysis for C24H16F3NO3 • 0.10 H2O: 
Calculated: C, 67.80; H. 3.84; N, 3.29. 
Found: C. 67.58; H. 3.63; N, 3.29. 

5 Example 7 

{1.[4-(tert-Butyl)ben2yll-6-I4Ktrmuoromethyl)phenyll-1H-indol-3-yl}(oxo)acetlc 
acid 

Step1 

10 6-Bromo-1-l4-(tert-butyl)benzyl]-1H-indole 

Following the procedure described In Step 1 of Example 5. 6-Bromo-1-I4-(fert- 
butyl)benzyn-1W-lndole was prepared ftom 6-bromolndole (6.00 g, 30.6 mmol), and 
1-(bromomethyl)-4-(fert-butyl)ben2ene (11.2 mL, 60 mmol). using sodium hydride 
15 (2.42g of 60 % dispersion In ofl, 60.5 mmol) in dry DMF (60 mL). Flash 
chromatography on a Biotage apparatus using hexane as an eluant yielded the title 
compound as green syrup (8.23 g. 79 %). ^HNMR (200 MHz, DMSO-da): 67.75 (s, 
1H). 7.5 (t. 2H. J=6.1 Hz). 7.35 (d. 2H. J=6.1 Hz). 7.0-7.2 (m. 3H). 6.5 (d. 1H. J=2.6 
Hz). 5.2 (s. 2H). and 1.3 ppm (s. 9H). 

20 

Step 2 

1-[4-(tert-ButyObenzyi]-6-I4-(trmuoromethyl)phenyl]-1//-indole 

Following the procedure described in Step 2 of Example 5. 6-bromo-1-[4-(fe/f-butyl)- 
25 benzyl]-1H-lndole (0.490g, 1.43 mmol) was coupled to 4-trifluoromethylbenzene- 
boronic add (0,300 g. 1.58 mmol), using tetrakis(triphenylphosphine) palladium 
(0.0560g. 0.0484 mmol) and sodium cartjonate (0.615 g. 5.80 mmol) in water (2.8 
mL), ethanol (1.4 mL) and toluene (10 mL). Purification by flash chromatography 
using hexane as an eluant afforded 1-[4-(fert-butyl)benzyl]-6-[4-(trifluoromethyl)- 
30 phenyO-IWndole as a whrte solid (0.392 g. 67%). mp 134-135°C. ""HNMR (200 
MHz, DMSO-de): 57.85 (d, 3H. J=7.7 Hz), 7.75 (d, 2H. J=7.7 Hz), 7.65 (d. 1H. J=7.7 
Hz). 7.55 (d. 1H. J=4.1 Hz). 7.25-7.4 (m. 3H). 7.15 (d. 2H. J=7.7 Hz). 6.5 (d. 1H. 
J=2.6 Hz). 5.45 (s. 2H). and 1.2 ppm (s. 9H). 
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Steps 

Ethyl 2-{1-[4^terf-butyl)benzyn-6-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}-2- 
oxoacetate 

5 Following the procedure described in Step 3 of Example 1, ethyl 2-{H4.(ierf-butyl)- 
benzyl]-6-I4-(trifluoromethyI)pheny|l-1H-indol-3-yl}-2-oxoacetate was prepared from 
1-I4-(^ert-butyl)benzyl]-6-[4-(trifluoromethyl)phenyl]-1H-indole (0.382 g, 0.932 mmol), 
oxalyl chloride (0.09 mL, 1 mmol), and ethanol (2 mL). Purification by flash 
chromatography using 2.5-10% ethyl acetate In hexane as an eluant followed by 

1 0 drying at BS^C for 50 minutes yielded the title compound as a light yellow solid (0.267 
g, 56%), mp: 164.165"C. Mass spectrum (+APCI, [M+H]+) m/z 508; ^HNMR (400 
MHz, DMSO-cfe): 58.7 (s. 1H), 8.25 (d. 1H, J=8.3 Hz). 8.1 (d. 1H, J=0.98 Hz), 7.95 
(d, 2H. J=8.1 Hz), 7.8 (d, 2H. J= 8.3 Hz), 7.7 (dd, 1H, J=8.3 Hz and 1.5 Hz), 7.35 (d, 
2H. J=8.3 Hz), 7.30 (d. 2H. J=8.3 Hz), 5.65 (s. 2H), 4.35 (q, 2H. J= 7.2 Hz). 1.35 (t. 

15 3H, J=7.1 Hz), and 1.2 ppm (s, 9H). 
Elemental Analysis for CaoHasFsNOs: 
Calculated: C. 70.99; H, 5.56; N. 2.76. 
Found: C. 70.71; H. 5.50; N. 2.67. 

20 Step4 

{1-[4-(tert-BiityObenzyq-6^4-(trifluoromethyl)phenyl].1H-lndol-3-yl}(oxo)acetie 
acid 

Following the procedure described in Step 4 of Example 5, {1-[4-(fert-butyl)benzyll- 
25 6-[4-(trifluoromethyl)phenyI]-1 H-indol-3-yl}(oxo)acetic acid was prepared from ethyl 2- 
{1-I4-(ferf-butyl)benzyl]-6-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}-2-oxoacetate 
(0.185 g. 0.365 mmol), using IN sodium hydroxide (1.1 mL, 1.1 mmol) and ethanol 
(10 mL). The title compound was obtained as a yellow solid (0.137 g. 78%), mp 205- 
206»C (dec). Mass spectrum (-ESI, M") m/z 479; ^HNMR (400 MHz, DMSO-de): 
30 5 13.8-14.1 (br s. 1H), 8.75 (s, 1H), 8.3 (dd, 1H. J=8.3 Hz and 0.49 Hz). 8.05 (d, 1H. 
J=0.98 Hz). 7.95 (d. 2H. J=8.3 Hz), 7.8 (d, 2H. J* 8.3 Hz), 7.7 (dd. 1H. >8.3 Hz and 
1.5 Hz). 7.35-7.4 (m. 2H). 7.25-7.3 (m, 2H). 5.65 (s, 2H), and 1.2 ppm (s, 9H). 
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Elemental Analysis for C28H24F3NO3: 
Calculated: C, 70.14; H. 5.04; N. 2.92. 
Found: C, 69.79; H, 5.04; N. 2.92. 

5 Example 8 

{1 .[4-(tert-Butyl)ben2yI]-6-[4-(trifluoromethoxy)phenyl]-1 H-lndol-3-yl}(oxo)acetic 
acid 

Step1 

10 i-l4^tert-Butyl)benzyll-6-[4-{trlfluoroinethoxy)phenyll-1H-lndole 

Following the procedure described in Step 2 of Example 5, 6-bromo-1-[4-(fert-butyl)- 
benzyl]-1H-indole (0.488g. 1.43 mmol) was coupled to 4-trifluoromethoxybenzene 
boronic acid (0.329 g, 1.60 mmol), using tetrakis(triphenylphosphine) palladium 

15 (0.0574g, 0.0496 mmol) and sodium carbonate (0.617 g, 5.82 mmol) in water (2.8 
mL). ethanol (1.4 mL) and toluene (10 mL).. Purification by flash chromatography 
using hexane as an eluant yielded 1-[4-(tert-butyI)benzyll-6-[4-(trifluoromethoxy)- 
phenyq-1 Wndole as a white solid (0.372 g, 61%). mp 100.102°C. ""HNMR (200 MHz, 
DMSO-ds): 57.8 (d. 3H. J«8.5 Hz), 7.65 (d. 1H. J=8.5 Hz). 7.55 (d. 1H. J=3.5 Hz). 

20 7.3.7.5 (m. 5H). 7.15 (d. 2H. J=7.5 Hz). 6.5 (d. 1H. J=3.5 Hz). 5.45 (s. 2H). and 1.2 
ppm (8, 9H). 

Step 2 

Ethyl{1K4.(<ert*utyI)benzyll.6K4-<trifluoromethoxy)phenyq-1«.|ndol-3-yl)(oxo)- 
25 acetate 

Following the procedure described In Step 3 of Example 1. ethyl {1-I4-((ert-butyl> 
benzyl]-6-l4Ktrifluoromethoxy)phenyO-1H-lndol-3-yl}(oxo)acetate was prepared from 
1-I4-(feff-butyl)benzyl]-6^4Ktrifluoromethoxy)phenyl]-1H-lndole (3.52 g. 8.31mmol). 
30 oxalyl chloride (2.9 mL. 33 mmol) and ethanol (10 mL). Purification by flash 
chromatography using 10% terf-butyl methyl ether in hexane as an eluant and 
crystallization from acetonitrile yielded the title compound as a light yellow solid (2.69 
g. 62%). mp: 146-147*0. Mass spectmm (+ESI, [M+H]*) m/z 524; ""HNMR (500 
MHz. DMSO-de): 5 8.7 (s. 1H). 8.25 (d. 1H. J=8.4 Hz). 8.0 (d. 1H. J=0.61 Hz). 7.85 
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(d, 2H. J=8.9 Hz), 7.65 (dd, 1H. J=8.3 Hz and 1.5 Hz), 7.45 (d, 2H. J=8.2 Hz), 7.35 
(d, 2H, J=8.4 Hz), 7.30 (d. 2H. J=8.4 Hz). 5.65 (s. 2H), 4.35 (q, 2H. J= 7.1 Hz). 1.35 
(t. 3H. J=7.1 Hz), and 1.2 ppm (s, 9H). 
Elemental Analysis for C30H28F3NO4: 
5 Calculated: C, 68.82; H, 5.39; N, 2.68. 
Found: C, 68.56; H. 5.19; N, 2.88. 

Step 3 

{1-[4-(tert-Butyl)benzyl]-6-[4Htrifluoromethoxy)phenyl]-1H-indol-3-yl>(^^ 
10 acid 

Following the procedure described in Step 4 of Example 5, {1-[4-(fert-butyl)benzyl]- 
6-[4-(trifluoromethoxy)phenyl]-1W-indol-3-yl}(oxo)acetic add was prepared from ethyl 
2-{1 -[4-(fert-butyl)benzyl]-6-I4-(trifluoromethoxy)phenyll-1 H-indol-3-yl}-2-oxoacetate 
15 (2.53 g, 4.83 mmol) using potassium hydroxide (0.897 g, 16.0 mmol) in THF (25 mL) 
and water (25 mL). Crystallization from acetonitrile and drying for 24 hours at 92°C 
yielded the title compound as a yellow solid (1.51 g, 63%), mp: 183-186'*C. Mass 

spectrum (-ESI. [M-H]") m/z 494; ^HNMR (500 MHz, DMSO-d^): 6 13.8-14.1 (br s, 
1H). 8.7 (s, 1H), 8.25 (d, 1H. J=8.4 Hz). 8.0 (s, 1H). 7.85 (d, 2H, J=BJ Hz), 7.60 (d, 
20 1H. J=9.0 Hz). 7.45 (d, 2H. J=8.3 Hz). 7.35 (d, 2H, J=8.4 Hz). 7.30 (d, 2H. J=8.4 Hz). 
5.65 (s, 2H). and 1 .2 ppm (m. 9H). 
Elemental Analysis for C28H24F3NO4: 
Calculated: C. 67.87; H. 4.88; N. 2.83. 
Found: C. 67.92; H. 4.72; N, 2 J2. 

25 

Example 9 

{1 -Benzyl-5-[4-(trifiuoromethyl)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 
Step 1 

30 1 -Benzyl-5-bromo-1 H-indole 

The title compound was prepared from 5-bromoindole (5.02 g, 25.6 mmol) and 
benzyl bromide (6.7 mL, 56 mmol), following the procedure described in Step 1 of 
Example 5. Purification by flash chromatography on Biotage apparatus using 
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hexane as an eluant yielded 1-benryl-5-bromo-1H-indole as a white solid (5.69 g, 
78%), mp QS-QS^C. Mass spectrum (+ESI. IM+H]+) mh. 286; ^HNMR (500 MHz, 
PMSO-de): 87.7 (d. 1H. J=1.8 Hz). 7.55 (d. 1H, J= 3.1 Hz). 7.4 (d. 1H. J=8.7 Hz). 
7.15-7.30 (m. 6H), 6.45 (dd, 1H, J=3.2 Hz and 0.6 Hz), and 5.45 ppm (s. 2H). 
5 Elemental Analysis for CisHiaBrN: 
Calculated: C. 62.96; H. 4.23; N. 4.89. 
Found: C. 63.36; H. 4.31; N, 4.73. 

Step 2 

1 0 1 .Ben2yl-5-[4-(trlfluoroinethyl)phenyIl-1 H-lndole 

Following the procedure described In Step 2 of Example 5 l-benzyl-5-bromo-1H- 
indole (2.22 g . 7.76 mmol) was coupled to 4-trifluoromethylphenyl boronic acid (1.62 
g, 8.54 mmol). using tetrakls(triphenylphosphine) palladium (0.892 g. 0.772 mmol). 
15 and potassium carbonate (4,29 g, 31.1 mmol) In water (17 mL). ethanol (4 mL). and 
toluene (37 mL). PuriTication by flash chromatography using 0.5-1.0 % ethyl acetate 
in hexane as eluant afforded the title compound as a light yellow solid (0.317 g, 
12%). iHNMR (200 MHz. DMSO-de): 5 7.7-8.0 (m. 5H), 7.4-7.6 (m. 3H). 7.15-7.4 (m. 
5H). 6.6 (d. 1H. J=3.6 Hz), and 5.45 ppm (s. 2H). 

20 

Steps 

Ethyl 2-{14jenzyl-5-[4-(trtfluoromethyl)phenyI]-1 H.4ndol-3-yl}-2-oxoacetate 

Ethyl 2-{1-benzyl-5-l4-(trifluoromethyl)phenyll-1H-indol-3-yl^2-oxoacetate was 
25 prepared from 1-Benzyl-5-[4-(trifluoromethyl)phenyl]-1H-indole (0.307 g. 0.874 
mmol). oxalyl chloride (0.29 mL, 3.3 mmol). and ethanol (3 mL) following the 
procedure described in Step 3 of Example 1. The compound was purified by flash 
chromatography using 10-20% ethyl acetate in hexane as an eluant and dried for 20 
minutes at 60 »C to give a light yellow solid (0.249g, 63%). mp: 99-100 °C. ^HNMR 
30 (200 MHz. DMSO-de): 5 8.8 (s. 1H). 8.5 (s. 1H). 7.6-7.95 (m, 6H). 7.25-7.4 (m, 5H). 
5.65 (s. 2H). 4.35 (q. 2H. J=7.7 Hz), and 1.35 ppm (t. 3H. J=7.7 Hz). 
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Step 4 

{1 -Benzyi-5-[4-(trifluoromethyi)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 

Following the procedure described in Step 4 of Example 5 {1-benzyl-5-[4-(trifluoro- 
5 methyl)phenyi]-1H-indoI-3-yl}(oxo)acetic acid was prepared from ethyl 2-{1-benzyl-5- 
[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}-2-oxoacetate (0.232 g. 0.515 mmoi). 
potassium hydroxide (0.113 g, 2. 37 mmol) in THF (3 mL) and water (3 mL). The 
compound was dried for 2.5 hours at 60 °C to yield a light yellow solid (0.181 g. 

83%). mp: 201-202 °C (dec). Mass spectrum (-APCI. [M-H]") m/z422; ^HNMR (400 
10 MHz, DMSO-cfe): 5 13.8-14.2 (br s, 1H), 8.75 (s, 1H), 8.5 (d, 1H, J=1.7 Hz), 7.9 (d. 

2H, J=8.3 Hz), 7.8 (d, 2H, J=8.5 Hz), 7.7 (d, 1H. J=8.5 Hz). 7.65 (dd, 1H, J=8.6 Hz 

and 1.8 Hz). 7.25-7.35 (m. 5H), and 5.65 ppm (s, 2H). 

Elemental Analysis for C24H1BF3NO4: 

Calculated: C. 68.08; H. 3.81; N. 3.31. 
15 Found: C. 67.99; H, 3.63; N, 3.29. 

Example 10 

{6-[4-(feff-Butyl)phenyQ-1 -methyi-1 H-indol-3-yl}(oxo)acetic acid 

20 Step 1 

6-[4-(teft-Butyl)phenyq-1 -methyl-l H-indole 

Following the procedure described in Step 2 of Example 5, 6-bromo-1-methyl-1H- 
indole (1.12 g , 5.33 mmol) was coupled to 4-(fert-butyl)phenylboronic acid (1.07 g, 
25 6.00 mmol), using tetrakis(triphenylphosphine) palladium (0.655 g, 0.567 mmol). and 
potassium cariDonate (2.94 g. 21.3 mmol) in water (10.6 mL), ethanol (2.2 mL), and 
toluene (23 mL). Purification by flash chromatography (Biotage apparatus) using 0- 
1% ethyl acetate in hexane as an eluant then drying at 60 °C yielded 6-[4-(fe/f- 
butyl)phenyll-1-methyI-1H-indole as a yellow solid (0.790 g. 56%), mp: 92-94''C. 

30 1hNMR (200 MHz, DMSO-cfg): 5 7.55-7.7 (m. 5H), 7.45 (d, 2H. J=7.5 Hz), 7.3 (d, 2H, 
J=8.5 Hz). 6.6 (d. 1H. J=3.5 Hz). 3.9 (s. 3H). and 1.3 ppm (s. 9H). 
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Step 2 

Ethyl 2-{6-l4-(tert-butyl)phenyll-1-m8thyl-1H-lndol-3^I}-2-oxoacetate 

Ethyl 2-{6-l4-(^ert-butyl)phenyl}-1-methyl-1H-indol-3-yl^2-oxoacetate was prepared 
5 from 6-[4-(ferf-butyl)phenyO-1-methyl-1«-indole (0.230 g. 0.874 mmol). oxatyl 
chloride (0.16 rtiL. 1.8 mmol). and ethanol (2 mL) following the procedure described 
in Step 3 of Example 1. The conripound was purified by HPLC using 30% ethyl 
acetate in hexane as the mobile phase and dried for 20 minutes at 60°C to yield a 
light yellow solid (0.141g, 44%). ^HNMR (300 MHz, DMSO-de): 6 8.5 (s. 1H). 8.2 (d. 
10 1H. J=8.3 Hz). 7.9 (s. 1H). 7.7 (d. 2H. >7.5 Hz). 7.65 (d, 1H. J=9.0 Hz), 7.5 (d. 2H. 
Js7.5 Hz). 4.35 (q. 2H. J=7.5 Jz). 3.95 (s. 3H). and 1.3-1.4 ppm (m, 12H). 

Steps 

{6-[4-((ert-Butyl)phenyll-1-methyl-1H-lndol-3-yI}(oxo)acetlc acid 

Following the procedure described in Step 4 of Example 5. {6-[4-(tert-butyl)phenyll- 
1-methyl-1H-indol-3-yl}(oxo)acetic add was prepared from ethyl 2-{6-{4-(terf-butyl)- 
phenyl]-1-methyl-1W-indoI-3-yl^2-oxoacetate (0.136 g. 0.374 mmol). and potassium 
hydroxide (0.096 g. 1.71 mmol) in THF (10 mL) and water (10 mL). The compound 

20 was dried for 3 hours at 70 "C to yield a yellow solid (0.0943 g, 75%). mp: 201-202"C 
(dec.). Mass spectrum (-APCI. [M-H]-) m/z 334; ""HNMR (400 MHz. DMSO-dc): 
5 13.8-14.1 (br s. 1H). 8.5 (s. 1H). 8.2 (d. 1H. J=8.3 Hz), 7.85 (d. 1H. J=0.98 Hz). 7.7 
(dd. 2H. J=6.6 Hz and 2.0 Hz). 7.6 (dd. 1H. J=8.3 Hz and 1.5 Hz). 7.5 (d. 1H. J=8.5 
Hz). 4.0 (s. 3H), and 1 .3 ppm (s. 9H). 

25 Elemental Analysis for C21H21NO3 • 0.20 H2O: 
Calculated: C, 74.40; H. 6.36; N. 4.13. 
Found: C. 74.58; H. 6.13; N. 4.04. 
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Example 11 

[5<^4-Acetylphenyl)-1 -benzyl-1 H-indol-3-yq(oxo)acetic acid 
Step1 

5 1 -[4-(1 -BenzyM H-indol-5-yl)phenyl]-1 -ethanone 

A mixture of 1-benzyl-5-bromo-1H-indole (1.00 g. 3.49 mmol). 4-acetylphenylboronic 
acid (0.692 g, 4.22 mmol). [1.1 -bis(dlphenylphosphino)ferrocene]dichloropalladium 
(II) complex with dichloromethane (1:1) (0.0581 g. 0.0711 mmol), potassium 

10 carbonate (0.725 g. 5.25 mmol) in dioxane (35 mL) and water (3.5 mL) was heated at 
65-70®C for 3 hours. The reaction mixture was evaporated to dryness and partitioned 
in ethyl acetate and 2N hydrochloric acid. The organic phase was washed with water 
and brine, dried over anhydrous magnesium sutfate and evaporated to dryness. The 
residue was purified by flash chromatography using (1-10% ethyl acetate in hexane 

15 and 10-15% chlorofomn in hexane) to yield 1-[4-(1-benzyl-1H-indol-5-yl)phenyl]-1- 
ethanone as a buff-colored solid (0.262 g. 23%). mp: 134-135 ''C. IrNMR (300 MHz, 
DMSO-cfe): 5 7.95-8.1 (m, 3H). 7.85 (d, 2H, J=7.7 Hz). 7.5-7.65 (m, 3H). 7.2-7.4 (m. 
5H). 6.6 (d. 1H, J=2.5 Hz). 5.5 (s, 2H), and 2.6 ppm (s, 3H). 

20 Step 2 

Ethyl 2-[5-(4-acetylphenyl)-1-benzyl-1 H-mdol-3*yl]-2-oxoacetate 

Ethyl 2-[5-(4-acetylphenyl)-1-benzyl-1H-indol-3-yr|-2-oxoacetate was prepared from 
1-[4-(1-benzyl-1H-indol-5-yl)phenyl]-1-ethanone (0.255 g, 0.784 mmol), oxalyl 

25 chloride (0.14 mL, 1.6 mmol), and ethanol (2 mL). following the procedure described 
in Step 3 of Example 1. Purification by flash chromatography using 30-50% 
chlorofonm in hexane as an eluant and drying at 55^C yielded a brownish solid 
(0.243g. 73%). ^HNMR (300 MHz. DMSO-dg): 6 8.75 (s. 1H). 8.5 (s. 1H). 8.05 (d, 
2H. Hz), 7.8 (d, 2H, J=7.7 Hz), 7.7 (q. 2H, ^=8.5 Hz). 7.25-7.4 (m. 5H). 5.65 (s, 

30 2H). 4.35 (q. 2H, J=7.2 Hz), 2.6 (s. 3H), and 1.35 ppm (t. 3H, J=7.3 Hz). 
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Step 3 

[5K4-Acetyiphenyl)-1-ben2yl-1H-indol-3-yll(oxo)aceticacld 

[5-(4-Acetylphenyl)-1-ben2yl-1H-indol-3-yO(oxo)acetic acid was prepared from ethyl 
5 [5-(4-acetylphenyl)-1-benzyHWndol-3-yQ(oxo)acetate (0.225 g. 0.529 mmol). and 
potassium hydroxide (0.104 g. 1.85 mmol) in THF (7 mL) and water (7 mL) according 
to the procedure described in Step 4 of Example 5. After drying for 15 hours at 
ge'C. the title compound was obtained as a tan solid (0.166 g. 79%). mp: 213-214»C 
(dec). Mass spectrum (-APCI, [M-Hn mh. 396; 1HNMR (400 MHz. DMSO-de): 
10 58.75 (s. 1H). 8.5 (d. 1H. J«1.7 Hz). 8.05 (d. 2H. J=8.3 Hz). 7.8 (d. 2H. J=8.3 Hz). 
7.7 (d. 1H. J=8.8 Hz). 7.65 (dd. 1H. J=8.7 Hz and 1.6 Hz). 7.25-7.4 (m. 5H). 5.65 (s. 
2H), and 2.6 ppm (s, 3H). 
Bemental Analysis for C26H19NO4 • 0.50 H2O: 
Calculated: C. 73.87; H. 4.96; N. 3.45. 
15 Found: C, 73.54; H, 4.64; N. 3.32. 

Example 12 

{1.Benzy|.5-[4-(trmuoromethoxy)phenyIl-1H-lndol-3-yl>(oxo)aceticacld 
20 Step 1 

1-Beii2yl-5-I4-{trifluoromethoxy)phenyIl-1H-indole 

1-Benzyl-5-l4-(trifluoromethoxy)phenyl]-1H-indole was prepared by coupling of 1- 
benzyl-5-bromo-1 Wndole (5.2 g. 18 mmol) and 4-trifluoromethoxyphenylboronic acid 

25 (4.7 g. 23 mmol), using [i,r.bis(diphenylphosphino)ferroceneldichloropalladium (II) 
complex with dichloromethane (1:1) (0.88 g. 1.1 mmol). and potassium carbonate 
(3.8 g. 27 mmol) in dioxane (135 mL) and water (13.5 mL) according to the 
procedure described in Step 1 of Example 11. Purification by flash chromatography 
(Biotage apparatus) using hexane as an eluant yielded the title compound as a light 

30 yellow solid (2.8 g. 42%). mp: 62-63°C. 1HNMR (300 MHz, DMSO-de): 6 7.85 (s. 1H). 
7.75 (d, 2H. J=7.7 Hz). 7.5-7.6 (m. 2H). 7.4 (d. 3H. J=7.7 Hz). 7.2-7.35 (m, 5H), 6.6 
(d. 1H. J=3.9 Hz), and 5.45 ppm (s. 2H). 
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Step 2 

Ethyl 2-{1 -benzyl-5-[4-(triffluoromethoxy)phenyq-1 H*indol-3-yl}*2-oxoacetate 

-Ethyl {1 -benzyl-5-[4-(trifluoromethoxy)pheriyl]-1 H-indol-3-yl}(oxo)acetate was 
5 prepared from 1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1H-indole (2.80 g, 7.62 mmol). 
oxalyl chloride (2.0 mL, 23 mmol), and ethanol (4.5 mL) according to the procedure 
described in Step 3 of Example 1. Punfication by flash chromatography using 5-10% 
ethyl acetate in hexane as an eluant then drying at 60^C furnished the title compound 

as a yellow gum (S.OSg, 86%). ^HNMR (300 MHz, DMSO-de): 5 8.75 (s, 1H). 8.45 
10 (s. 1H). 7.8 (d, 2H. J=9,2 Hz), 7.75 (d, 1H, J=9.2 Hz). 7.6 (d, 1H, J=9.2 Hz), 7.45 (d, 
2H.y=9.2 Hz), 7.3-7.4 (m, 5H), 5.85 (s. 2H), 4.35 (q, 2H. J=7.5 Hz), and 1.35 ppm (t 
3H. J=7.5 Hz). 

Step 3 

15 {1 -Benzyl-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 

{1-Benzyl-5-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared 
from ethyl 2-{1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yI}-2-oxoacetate 
(0.463 g, 0.991 mmol), potassium hydroxide (0.224 g. 3.99 mmol) In THF (5 mL) and 
20 water (5 mL) according to the procedure described in Step 4 of Example 5. The title 
compound was obtained as a light yellow solid (0.314 g, 78%), mp 169*171^0. Mass 

spectrum (+APCI. [M+H]+) m/z 440] ^HNMR (400 MHz, DMSO-cfe): 5 13.8-14.2 (br s, 
1H). 8.75 (s. 1H). 8.45 (d. 1H. J=1.5 Hz). 7.75-7.8 (m, 2H), 7.7 (d, 1H, J=8.5 Hz), 7.6 
(dd, 1H. J=8.7 Hz). 7.45 (d, 2H, J=8.8 Hz). 7.25-7.35 (m. 5H), and 5.65 ppm (s. 2H). 
25 Elemental Analysis for C24H16F3NO4: 
Calculated: C. 65.61; H, 3.67; N. 3.19. 
Found: C. 65.59; H, 3.54; N, 3.17. 
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Example 13 

{1.Benzyl-4.[4-(trlfluoromethyl)phenyn-1 H-indol-3-yl}(oxo)acetic acid 
Step1 

5 l.Benzyl-4-bromo-1H-indole 

1-Benzyl-4-bromo-1H-indole was prepared from 4-bromo-1H-indole (1.58 g, 8.06 
mmol). sodium hydride (0.680g of 60 % dispersion in oil. 17.0 mmol). and benzyl 
bromide (2.0 mL. 17 mmol) in DMF (15 mL) according to the procedure described in 
10 Step 1 of Example 5. Purification by flash chromatography (Biotage apparatus) 
using hexane as an eluant yielded a light yellow oil (1.61 g. 70%). ^HNMR (300 
MHz. DMSO-de): 57.65 (d, 1H. J=3.8 Hz). 7.5 (d, 1H. J=7.7 Hz). 7.15-7.35 (m. 6H). 
7.05 (t. 1H. J=7.7 Hz). 6.45 (d. 1H. J=3.1 Hz), and 5.6 ppm (s. 2H). 

15 Step 2 

1-Benzyl-4-[4-(trifluoroinethyl)phenylHH-indole 

1.Ben2yl-4-I4-(trifluoromethyl)phenyll-1H-lndole was prepared by coupling of 1- 
benzyl-4-bromo-1Wndole (0.428 g. 1.50 mmol). and 4-trifluoromethylphenylboronic 

20 acid (0.374 g. 1.97 mmol), using [l,r-bis(dlphenylphosphino)ferrocene]dichloro- 
palladium (II) complex with dichloromethane (1:1) (0.0638 g. 0.0781 mmol). and 
potassium carbonate (0.416 g, 3.01 mmol) in dioxane (15 mL) and water (1.5 mL) 
following the procedure described In Step 1 of Example 11. Purification by flash 
chromatography (Biotage apparatus) using hexane as an eluant yielded the title 

25 compound as a yellow gum (0.259 g. 49%). ^HNMR (300 MHz. DMSO-de): 5 7.8- 
7.95 (m. 4H). 7.65 (d. 1H. J= 3 Hz). 7.55 (d. 1H. J=7.5 Hz), 7.15-7.35 (m, 7H), 6.65 
(d, 1H, J=3 Hz), and 5.5 ppm (s, 2H). 

Steps 

30 Ethyl {1-benzyl-4-[4-{trffluoromethyl)phenyl]-1H-lndol-3-yI}(oxo)acetate 

Ethyl {1.benzyl-4-[4-(trifluoromethyl)phenyl]-1H-indol-3-yl}(oxo)acetate was prepared 
from 1-benzyl-4-[4-(trifluoromethyl)phenyl]-1H-indole (0.257 g. 0.731 mmol), oxalyl 
chloride (2.2 mL, 26 mmol). and ethanol (6 mL) according to the procedure described 
35 in Step 3 of Example 1. Purification by HPLC using 3% ethanol in hexane as the 
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mobile phase afforded the title compound as a hard yellow gum (0.064g, 19%). 
1HNMR (200 MHz. DMSO-cfg): 6 8.7 (s, 1H), 7.7 (d. 3H, J=7 J Hz), 7.15-7.5 (m. 9H), 
5.65 (s. 2H), 4.25 (q. 2H. J=7.0 Hz), and 1.35 ppm (t. 3H. J=7.1 Hz). 

5 Step 4 

{1 -Benzyl-4-[4-(trmuoromethyl)phenyl]-1 H-indol"3-yl}(oxo)acetic acid 

2-{1 -Benzyl-4-[4-(trifluoromethyl)phenyl]-1 HHndol-3-yl}-2-oxoacetic acid was 
prepared from ethyl {1-benzyl-4-[4-(trifluoromethyI)phenyI]-1HHndol-3-yl}(oxo)acetate 

10 (0.064g,0.142 mmol). and potassium hydroxide (0.0471 g, 0.839 mmol) in THF (2.5 
mL) and water (2.5 mL) according to the procedure described in Step 4 of Example 
5. The title compound was obtained as a light yellow solid (0.0497 g, 89%). mp: 183- 
184^0. Mass spectrum (+APCI. [M+HJ"^) m/z 424; ^HNMR (400 MHz, DMSO-flfc): 
5 13.5-14.0 (br s, 1H), 8.65 (s, 1H). 7.65-7.7 (m. 3H). 7.25-7.45 (m. 8H). 7.2 (dd, 1H, 

15 J=7.3 Hz and 0.73 Hz), and 5.65 ppm (s. 2H). 
Elemental Analysis for C24H16F3NO3 • 0.20 H2O: 
Calculated: C, 67.51; H, 3.87; N, 3.28. 
Found: C, 67.54; H, 3.56; N, 3.17. 

20 Example 14 

{1-Benzyl-*5-[4-(tert-butyi)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 

Step1 

1 -Benzyl-5-[4-(terM)utyl)phenyq-1 H-indole 

25 

-Benzyl-5-[4-(fe/t-butyl)phenyQ-1W-lndole was prepared by coupling 1-benzyl-5- 
bromo-IH-indole (1.44 g, 5.03 mmol), and 4-(fe/*-butyl)phenylboronic acid (1.08 g. 
6.07 mmol), using [1 ,1 -bis(diphenylphosphino)ferrocene]dichloropalladium (II) 
complex with dichloromethane (1:1) (0.204 g, 0.250 mmol). and potassium carbonate 
30 (1.39 g, 10.1 mmol) in dioxane (50 mL) and water (5 mL) following the procedure 
described in Step 1 of Example 11. Purification by flash chromatography (Biotage 
apparatus) using 0-5% chloroform in hexane as an eluant yielded the title compound 
as an aqua solid (0.741 g, 43%), mp: 136-137°C. ^HNMR (200 MHz, DMSO-de): 
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8 7.8 (s. 1H). 7.2-7.6 (m. 12H), 6.55 (d. 1H. J=2.6 Hz). 5.45 (s. 2H). and 1.3 ppm (s. 
9H). 

Step 2 

5 Ethyl {H)enzyl-5.[4Ktert-butyi)phenyll-1/«ndol-3-yl}(oxo)acetate 

Ethyl {l.benzyl-5-l4-(fert-butyl)phenyll-1H-lndol-3-yI}(oxo)acetate was prepared from 
1.benzyl-5-[4-(fert-butyl)phenyll-1H-indole (0.732 g. 2.16 mmol), oxalyl chloride (0.75 
mL. 8.6 mmol), and ethanol (6 mL) according to the procedure described in Step 3 of 
10 Example 1. Purification by flash chromatography (Biotage apparatus) using 5-10% 
ethyl acetate in hexane as an eluant afforded the title compound as a light yellow 
solid (0.671 g. 71%). ^HNMR (200 MHz, DMSO-de): 5 8.7 (s. 1H). 8.4 (s. 1H). 7.45- 
7.7 (m. 6H). 7.35 (s. 5H). 5.65 (s. 2H). 4.35 (q. 2H, J=6.7 Hz), and 1.3-1.45 ppm (m. 
12H). 



15 



Steps 

{1.Benzyl-5-[4-(tert-butyl)phenyll-1 H-indol-3-yl}(oxo)acetlc acid 



{1-Benzyl-5-[4-(fert-butyl)phenyll-1H-indol-3-ylKoxo)acetic add was prepared from 
20 ethyl {1-benzyl-5-I4-(fert-butyl)phenyll-1Wndol-3-ylKoxo)acetate (0.669 g.1.52 
mmol). potassium hydroxide (0.30 g. 5.3 mmol) In THF (15 mL) and water (15 mL) 
accorxling to the procedure described In Step 4 of Example 5. Purification by 
crystallization from acetonitrile and drying at 90»C furnished the title compound as a 
light yellow solid (0.391 g. 63%). mp: 210-2irc (dec). Mass spectrum (+APCI. 

25 IM+H1+) m/z 412; ^HNMR (400 MHz, DMSO-d,): 6 13.8-14.2 (br s. 1H). 8.7 (s. 1H). 
8.4 (d. 1H, J=1.7 Hz). 7.65 (d. 1H. J=8.5 Hz). 7.55-7.6 (m. 3H), 7.5 (dd. 2H. J=6.5 Hz 
and 1.8 Hz). 7.3-7.35 (m, 5H). 5.6 (s. 2H). and 1.3 ppm (s. 9H). 
Elemental Analysis for C27H25NO3 • 0.1 H2O: 
Calculated: C, 78.46; H. 6.15; N. 3.39. 

30 Found: C. 78.34; H. 5.94; N, 3.35. 
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Example 15 

[1-Benzyl-5-(3-chloro-4-fluorophenyl)-1 HHndol-3-yl](oxo)acetic acid 
Step 1 

5 1 -Benzyl-5-(3-chlorO'4«f luorophenyl)-1 H-indole 

1-Benzyl-5-(3-chloro-4-fluorophenyl)-1H-indole was prepared by coupling l-benzyl-S- 
bromo-IH-indole (1.46 g, 5.10 mmol), and 3-chloro-4-fluorophenylboronic acid (1.08 
g, 6.19 mmol), [1.1 -bis(diphenylphosph!no)fen"ocene]dichloropalladium (II) complex 

10 with dichloromethane (1:1) (0.209 g. 0.256 mmol), potassium carbonate (1.44 g, 10.4 
mmol) in dioxane (51 mL) and water (5 mL). following the procedure described in 
Step 1 of Example 11. Purification by flash chromatography (Biotage apparatus) 
using hexane as an eluant and drying 60°C furnished the title compound as a light 
brown gum (0.706 g, 41%). ^HNMR (200 MHz. DMSOdc): 5 7.8-7.9 (m, 2H), 7.6-7.7 

15 (m. 1H). 7.4-7.6 (m, 3H). 7.15-7.4 (m. 6H), 6.55 (d. 1H. J=2.5 Hz), and 5.45 ppm (s, 
2H). 

Step 2 

Ethyl [1 -benzyl-5-(3-chloro-4-fluorophenyI)-1H-indol^-yl](oxo)acetate 

20 

Ethyl [1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-lndol-3-yl](oxo)acetate was prepared 
from 1-benzyl-5-(3-chloro-4-fluorophenyl)-1W-indole (0.705 g, 2.10 mmol), oxalyl 
chloride (0.73 mL, 8.4 mmol), and ethanol (6 mL) according to the procedure 
described in Step 3 of Example 1. Purification by flash chromatography (Biotage 
25 apparatus) using 5-10% ethyl acetate in hexane as an eluant afforded the title 
compound as a yellow solid (0.616 g. 67%). mp: 148-149**C. Mass spectrum (+APCI, 
[M+HH m/z 436; ^HNMR (400 MHz, DMSO-cfg): 6 8.75 (s. 1H). 8.4 (d. 1H. J=2.0 
Hz). 7.85 (dd. 1H, J=7.1 Hz and 2.4 Hz), 7.6-7.7 (m, 3H). 7.5 (t. 1H. J=8.9 Hz). 7.25- 
7.35 (m, 5H), 5.65 (s, 2H), 4.35 (q, 2H. J=7.1 Hz), and 1.35 ppm (t, 3H, J=7.1 Hz). 

30 

Steps 

[1 -Benz^-5-(3-chloro-4-ffluorophenyl)-1 H-mdol-3-yl](oxo)acetic acid 

[1-Benzyl-5-(3-chlon>4-fluorophenyl)-1H-indol-3-yl](oxo)acetic acid was prepared 
35 from ethyl [1-benzyl-5-(3-chloro-4-fluorophenyl)-1H-indol-3-yI](oxo)acetate (0.540 g, 

-46- 



BNSDOCID <W0 03000253A1 I > 



WO«3/(NMI2S3 



PCT/UM2/19344 



1.24 mmol). and potassium hydroxide (0.218 g, 3.89 mmol) in THF (6inL) and water 
(6 mL) according to the procedure described in Step 4 of Example 5. Purification by 
crystallization from methylene chloride/hexane and drying at 85°C fumlshed the title 
compound as a white solid (0.319 g. 63%). mp: 145-146»C (dec). Mass spectmm 
5 (+APCI. IM+H]+) miz 408; IhNMR (400 MHz. DMSO-dg): 6 13.8-14.3 (br S.IH). 8.75 
(s. 1H). 8.4 (d. 1H. J=1.7 Hz). 7.8 (dd, 1H. J=7.2 Hz and 2.3 Hz). 7.65-7.7 (m. 2H). 
7.6 (dd. 1H. J=8.5 Hz and 2.0 Hz). 7.5 (t, 1H. J=8.9 Hz). 7.25-7.35 (m. 5H). and 5.6 
ppm (s, 2H). 

Elemental Analysis for C23H15CIFNO3 • H2O: 
10 Calculated: C. 67.44; H. 3.74; N, 3.42. 
Found: C. 67.24; H. 3.6; N, 3.36. 



Example 16 

{1 .Benzyl-5-I3,5-bls(trifluoromethy!)phenyll-1 H-indol-3-yl}(oxo)acetic acid 

15 

Stepi 

1-Benzyl-5-[3,54>is(trifluoromethyi}phenyq-1H-indole 

1-Benzyl-5-[3,5-bis(trifluoromethyl)phenyl]-1H-indole was prepared by coupling 1- 
20 benzyl-5-bromo-1H4ndole (1.44 g. 5.03 mmol). and 3.5-bis-(trifluoromethyl)phenyl- 
boronic acid (1.63 g. 6.32 mmol), using [1,1'-bis(diphenylphosphino)ferrocene]- 
dichloropalladium (II) complex with dichloromethane (1:1) (0.211 g, 0.258 mmol). and 
potassium carbonate (1.38 g. 9.98 mmol) in dioxane (54 mL) and water (5.4 mL) 
following the procedure described in Step 1 of Example 11. The reaction mixture 
25 was heated to 85°C for 3 hours. Purification by HPLC using 1 0% methylene chloride 
in hexane as the mobile phase furnished the title compound as a light yellow solid 
(1.08 g. 51%). mp: 90-95»C. ^HNMR (200 MHz. DMSO-de): 6 8.3 (s. 2H). 8.1 (s, 1H). 
8.0 (s. 1H). 7.6 (s. 3H). 7.15-7.4 (m. 5H). 6.6 (d. 1H. J=2.6 Hz), and 5.5 ppm (s. 2H). 

30 Step 2 

Ethyl {1-beiizyl-5-I3,5-bis(trifluoromethyl)phenyll-1H-indol-3-yl)(oxo)acetate 

Ethyl 2-{1-benzyl-5-[3.5-bis(trifluoromethyl)phenyQ-1Wndol-3-yl}-2-oxoacetate was 
prepared from 1-benzyl-5-[3,5-bis(trifluoromethyl)phenyll-1HHndole (1.07 g. 2.56 
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mmol). oxalyt chloride (1.3 mL, 15 mmol), and ethanol (6 mL) foiiov\nng the procedure 
described in Step 3 of Example 1. Purification by HPLC (reverse phase column) 
using 85% acetonitrile and 0.1% trifluoroacetic acid in water as the mobile phase 
yielded the title compound as a light yellow solid (0.746 g, 56%). ^HNMR (300 MHz, 
5 DMSO-cfe): S8.8 (s, 1H). 8.5 (s. 1H), 8.3 (s, 2H). 8.1 (s, 1H). 7.75 (s. 2H), 7.25-7.4 
(m, 5H). 5.65 (s, 2H), 4.35 (q. 2H, J=7.5 Hz), and 1.35 ppm (t, 3H, J=7.5 Hz). 

Steps 

{1 -Benzyl-5*[3,5-bis(trifiuoromethyl)phenyl]-1 H-indoi-3-yl}(oxo)acetic acid 

10 

{1 -Benzyl-5-I3,5-bis(trifluoromethyl)phenyO-1 H-indol-3-yl}(oxo)acetic acid was 
prepared from ethyl {1-benzyl-5-[3,5-bis(trifIuoromethyI)phenyl]-1H-indol-3-yl}(oxo)- 
acetate (0.737 g. 1.42 mmol), potassium hydroxide (0.260 g. 4.63 mmol) in THF (9 
mL) and water (9 mL) according to the procedure described in Step 4 of Example 5. 
15 Purification by crystallization from acetonitrile and drying at 88®C fumished the title 
compound as a white solid (0.326 g, 47%), mp: 206-207°C. Mass spectmm (+APCI, 

[M+H]+) m/z 492; ^HNMR (400 MHz. DMSO-d^): 5 13.8-14.3 (brs. 1H). 8.75 (s, 1H), 
8.5 (s. 1H), 8.25 (s. 2H). 8.1 (s. 1H). 7.75 (s, 2H). 7.25-7.35 (m. 5H). and 5.6 ppm (s, 
2H). 

20 Elemental Analysis for C25H15F6NO3: 
Calculated: C, 61.11; H. 3.08; N, Z85. 
Found: C. 60.91; H. 2.87; N, 2.83. 

Example 17 

25 {1 -Benzyl-7-[4-(trifluoromethoxy)phenyl]-1 H-indol<-3-yl>(oxo)acetlc acid 
Stepi 

1 •BeraEyl-7-bromo-1 H-indole 

30 1-Benzyl-7-bromo-1H-indole was prepared from 7-bromo-1 H-indole (0.500 g, 2.55 
mmol), sodium hydride (0.285g, 7.13 mmol of 60 % dispersion on mineral oil), benzyl 
bromide (0.67 mL, 5.6 mmol) in DMF (5 mL). The reaction mixture was stinted for 1 
hour after the addition of sodium hydride and for 1 hour after the addition of benzyl 
bromide. The compound was purified by flash chromatography (using hexane as an 
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eluant) and dried at 60»C for 30 minutes to yield a cream-colored solid (0.508 g. 
70%). mp: 74-75°C. IhNMR (300 MHz, DMSO-cfe): 57.5-7.65 (m. 2H). 7.15-7.35 (m. 
4H). 6.8-7.0 (m. 3H). 6.6 (s. 1H). and 5.8 ppm (s. 2H). 

5 Step 2 

1 .Benzyl-7-l4-(trifluoromethoxy)phenyIl-1 W-indole 

1.Benzyl-7-bromo-1fWndole (0.677 g. 2.37 mmol) was coupled to 4-trifluoromethoxy- 
phenylboronic acid (0.585 g. 2.84 mmol). using I1,1'-bis(diphenyiphosphino)- 

10 ferroceneldichloropalladium (II) complex with dichioromethane (1:1) (0.0585 g. 
0.0716 mmol). and potassium carbonate (0.492 g. 3.56 mmol). in dioxane (18 mL) 
and water (1.8 mL). according to the procedure described in Step 1 of Example 11. 
Purication by HPLC using hexane as the mobile phase yielded the title compound as 
a sage green solid (0.432g. 50%). ""HNMR (300 MHz. DMSO-de): 5 7.65 (d. 1H. 

15 J=7.5 Hz). 7.5 (d. 1H. J=3.8 Hz). 7.15-7.35 (m. 4H). 7.0-7.15 (m, 4H). 6.8 (d. 1H. 
J=7.5 Hz). 6.65 (d, 1H. ^3.8 Hz). 6.25 (d. 2H. J=7.5 Hz), and 5.05 ppm (s. 2H). 

Steps 

Ethyl {1-benzyl-7.I4Ktrmuoromethoxy)phenyIl-1H-indo|.3.yl>(oxo)acetate 



20 



Ethyl {i-benzyl-7-E4-(trifluoromethoxy)phenyl]-1Wndol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-7-l4-(trifluoromethoxy)phenyl]-1H-indole (0.421 g, 1.15 
mmol), oxalyl chloride (0.60 mL. 6.9 mmol). and ethanol (3 mL) following the 
procedure described in Step 3 of Example 1. Purification by flash chromatography 
25 (Biotage apparatus) using 3-7.5% ethyl acetate In hexane as an eluant yielded the 
title compound as a yellow gum (0.328 g. 61%). 1 HNMR (300 MHz, DMSO-cf,): 5 8.7 
(s. 1H). 8.35 (d. 1H. J=7.7 Hz), 7.35 (t. 1H, J=7.7 Hz), 7.0-7.3 (m, 8H). 6.3 (d. 2H. 
J=7.7 Hz). 5.25 (s. 2H). 4.35 (q. 2H. J=7.4 Hz), and 1.35 ppm (t. 3H, J=7.3 Hz). 

30 Step 4 

{1-Benryl-7.[4-(tiinuoromethoxy)phenyIl-1H-indol-3-ylMoxo)aceticacld 

{1.Benzyl-7-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared 
from ethyl {l-benzyl-7-[4-(trifluoromethoxy)phenyl]-1/^ndol-3-yl}(oxo)acetate (0.318 
35 g. 0.680 mmol). and potassium hydroxide (0.123 g. 2.19 mmol) in THF (3 mL) and 
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water (3 mL) according to the procedure described in Step 4 of Example 5. 
Purification by crystallization from isopropanol and drying for 12 liours at SCC 
yielded the title compound as a white solid (0,171 g, 57%), mp: 177-178*'C. Mass 
spectmnrj (-ESI, [M-H]") m/z 438; ^HNI^R (500 MHz, DMSO-dg): 5 13.8-14.2 (br s, 
5 1 H). 8.65 (s. 1 H), 8.35 (dd. 1 H. J=7.9 Hz and 1 .1 Hz), 7.35 (t. 1 H. J=7.6 Hz), 7.2-7.25 
(n), 4H), 7.1 (t 1H, J=7.3 Hz), 7.0-7.05 (m, 3H), 6.25 (d, 2H. J=7.3 Hz), and 5.6 ppm 
(s. 2H). 

Elemental Analysis for C24H16F3NO4: 
Calculated: C, 65.61; H. 3.67; N, 3.19. 
10 Found: C. 65.48; H, 3.44; N, 3.16. 

Example 18 

[1 -Benzyi-7-(3-chloro-4-fluorophenyl)-1 H-indol-3-yl](oxo)acetlc acid 

15 Step 1 

1-Benzyl-7-(3-chloro-4^uorophenyl)-1//-indole 

1-Benzyl-7-(3-chloro-4-fluorophenyl)-1W-lndole was prepared by coupling 1-benzyl-7- 
bromo-1H-indole (0.691 g, 2.41 mmol), and 3- chloro-4-fluorophenylboronic acid 

20 (0.538 g, 3.09 mmol), using [1,1'-bis(diphenylphosphino)fen-ocene]dichloropalladium 
(II) complex with dichloromethane (1:1) (0.0628 g, 0.0769 mmol), and potassium 
carbonate (0.502 g. 3.63 mmol) in dioxane (18 mL) and water (1.8 mL) following the 
procedure described in Step 1 of Example 11. Purification by HPLC using 1.5% 
ethyl acetate in hexane as the mobile phase furnished the title compound as a dear 

25 gum (0.189g. 23%). ^HNMR (300 MHz, DMSO-d«): 5 7.65 (d, 1 H. J=7.5 Hz), 7.5 (s, 
1H), 7.3 (t, 1H. J=8.3 Hz), 7.05-7.2 (m. 6H), 6.85 (d, 1H, J=7.5 Hz), 6.65 (d, 1H, 
J=3.8 Hz), 6.3-6.4 (m, 2H), and 4.95-5.2 ppm (m, 2H). 

Step 2 

30 Ethyl [1-benzyl-7-(3-chloro^fluorophenyl)-1//-indol-3-yl](oxo)acetate 

Ethyl [1-benzyl-7-(3-chloro-4-fluorophenyl)-1Wndol-3-yl](oxo)acetate was prepared 
from 1-benzyl-7-(3-chloro-4-fluorophenyl)-1H-indole (0.182 g, 0.542 mmol), oxalyl 
chloride (0.28 mL, 3.3 mmol), and ethanol (0.75 mL) following the procedure 
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described in Step 3 of Example 1. Purification by HPLC using 20% ethyl acetate in 
hexane as the mobile phase yielded the title compound as a hard yellow gum (0.143 
g, 61%). ^HNMR (300 MHz. DMSO-de): 6 8.7 (s. 1H). 8.35 (d. 1H. J=7.5 Hz), 7.3-7.4 
(m. 2H), 7.0-7.25 (m. 6H), 6.35 (d. 2H, J=7.5 Hz). 5.35 (d. 1H. J=15.8 Hz). 5.15 (d. 
5 1H. J=15.8 Hz). 4.35 (q, 2H. J=7.5 Hz), and 1.35 ppm (t, 3H. J=7.5 Hz). 

Steps 

[1-Benzyl-7-(3-chloro-4-fluorophenyl)-1 H-indoI-3-yll(oxo)acetlc acid 

10 [i.Benzyl-7-(3-chloro-4-fluorophenyl)-1H-lndol-3-yll(oxo)acetic acid was prepared 
from ethyl 2-l1-benzyl-7-(3-chloro-«luorophenyl)-1H-indol-3-yI]-2-oxoacetate (0.139 
g. 0.319 mmol). and potassium hydroxide (0.076 g, 1.35 mmol) in THF (2.5 mL) and 
water (2.5 mL) following the procedure described In Step 4 of Example 5. Following 
work-up. and triturafion of the residue with hexane. a solid was obtained. Drying for 

15 12 hours at 82°C yielded the title compound as a yellow solid (0.0836 g. 64%), mp: 
153-156''C. Mass spectrum (-ESI. [M-HJ") m/z 406; ^HNMR (500 MHz, DMSO-d^): 
5 13.8-14.2 (br s. 1H), 8.65 (s. 1H). 8.35 (m. 1H). 7.3-7.35 (m, 2H). 7.05-7.2 (m. 5H). 
7.0 (s, 1H. J=7.1 Hz). 6.35 (d. 2H. J=6.9 Hz), 5.35 (d. 1H. J=16.6 Hz), and 5.15 ppm 
(d. 1H. J=16.6Hz). 

20 Elemental Analysis for C23H1SCIFNO3: 
Calculated: C, 67.74; H. 3.71; N. 3.43. 
Found: C. 67.53; H. 3.9; N, 3.3. 

Example 19 

25 {1 -(4-teif-ButyIbenzyl)-5-[4-(trffluoromethoxy)phenyIl-1H-indol-3-yl}(oxo)acetlc 
acid 

Stepi 

1-[4-(terf-Butyl)benzyIl-5-[4-(trifluoromethoxy)phenyll-1H-lndole 

30 . . 

1-[4.(fe/f-Butyl)benzyl]-5-[4-(trifluoromethoxy)phenyi]-1H-indole was prepared by 

coupling 1-[4-(<erf-Butyl)benzyl]-5-bromo-1H-indole (5.34 g, 15.6 mmol), and 4- 

trifluoromethoxyphenyl boronic acid (3.86g, 18.7 mmol). using I1.1'-bis(diphenyl- 

phosphino)fent)cene] dichloropalladium (II) complex with dichloromethane (1:1) 
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(0.453 g, 0.555 mmol), and potassium carbonate (3.22 g, 23.3 mmol) in dioxane (120 
mL) and water (11. 8 mL) following the procedure described in Step 1 of Example 11. 
Purification by flash chromatography (Biotage apparatus) using hexane as the mobile 
phase yielded a daric yellow gum that solidified upon standing to a light yellow solid 
5 (2.53 g, 38%). ^HNMR (300 MHz. DMSO-dg): 5 7.95 (s, 1H). 7.75 (d. 2H, J=7J Hz). 
7.55-7.6 (m, 2H). 7.45 (d. 3H. J=7.7 Hz). 7.35 (d. 2H, J=7.7 Hz). 7.15 (d. 2H. J=7.7 
Hz). 6.45 (d. 1H, J=3.9 Hz). 5.4 (s. 2H). and 1.2 ppm (s. 9H). 

Step 2 

10 Ethyl{1-[4-(teit-butyl)benzyQ-544-(trifluoromethoxy)phenyl]-1H-indol-3- 
yI}(oxo)acetate 

Ethyl {1 -[4-(fert-butyl)benzyl]-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)- 
acetate was prepared from 1-[4-(ferf-butyl)benzyl]-5-[4-(trifluoromethoxy)phenyl]-1H- 

15 indole (2.52 g. 5.95 mmol), oxalyl chloride (1.6 mL. 18 mmol), and ethanol (5 mL) 
following the procedure described in Step 3 of Example 1. Purification by reverse 
phase HPLC using 92% acetonitrile and 8% water as the mobile phase followed by 
drying for 12 hours at 82''C yielded the title compound as a light yellow solid (1.84 g. 
59%), mp: 141-142*^0. Mass spectmm (+ESI. [M+H]*) m/z 524; 1hNMR (500 MHz, 

20 DMSO-flfc): 5 8.7 (s. 1H), 8.4 (d, 1H J=1,5 Hz), 7.75-8.0 (m. 3H). 7.6 (dd. 1H. J=8.6 
Hz and 1.8 Hz), 7.45 (d, 2H, J=8.1 Hz), 7.35 (d. 2H, J=8.4 Hz). 7.25 (d. 2H, J=8.4 
Hz). 5.6 (s. 2H), 4.35 (q, 2H, J=7.1 Hz), 1.35 (t,3H. J=7.0 Hz), and 1.2 ppm (s, 9H). 
Elemental Analysis for C3oH28F3N04: 
Calculated: C. 68.82: H. 5.39; N. 2.68; 

25 Found: C. 68.84; H. 5.69; N. 2.57. 

Steps 

{1 *(4-te/t-Butylbenzyl)-5-[4-<trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic 
acid 

30 

{1 -[4-(fe/f-Butyl)benzyl]-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetlc add 
was prepared from ethyl {1-[4-(fert-butyl)benzyll-5-[4-(trifluoromethoxy)phenyl]-1H- 
indol-3-yl}(oxo)acetate (1.72 g, 3.29 mmol), and potassium hydroxide (0.614 g, 10.9 
mmol) in THF (20 mL) and water (20 mL) following the procedure described in Step 4 
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Of Example 5. Following work-up. and trituration of the residue with hexane. a solid 
was obtained. Crystallization from methylene chloridemexane and drying for 10 
hours at Bl^C yielded the title compound as a yellow solid (1.12 g. 69%), mp: 158- 
■l60°C. Mass spectrum (-ESI. [M-H]-) m/z 494; ^HNMR (500 MHz, DMSO-de): 
5 5 13.8-14.1 (br s. 1H). 8.7 (s. 1H). 8.4 (d. 1H. J=1.4 Hz). 7.75 (d, 2H. J=8.7 Hz). 7.7 

(d. 1H, J=8.7 Hz). 7.6 (dd. 1H. J=8.6 Hz and 1.7 Hz). 7.45 (d. 2H. J=8.2 Hz). 7.35 (d. 

2H, J=8.4 Hz). 7.25 (d. 2H. J=8.4 Hz). 5.6 (s. 2H). and 1.2 ppm (s. 9H). 

Elemental Analysis for C28H24F3NO4: 

Calculated: C. 67.87; H. 4.88; N. 2.83. 
10 Found: C. 67.69; H, 4.83; N. 2.52. 

Example 20 

{1.Benzyl-4-[4Ktrmuoromethoxy)phenyll-1H-mdol-3.yl>(oxo)acetlcacld 
15 Step 1 

1-Benzyl-4-[4-(trifluoromethoxy)phenyll-1»-lndoIe 

1-Benzyl-4-[4-(trifluoromethoxy)phenyri-1Wndole was prepared by coupling 1- 
benzyl-4-bromo-IH-indole (0.787g. 2.75 mmol). and 4-trifluoromethoxyphenylboronic 

20 add (0.683g. 3.32 mmoO. using [l.r-bls{diphenylphosphino)ferTOceneldichloro- 
palladium (II) complex with dichloromethane (1:1) (0.0679 g. 0.0831 mmol), and 
potassium carbonate (0.575 g. 4.16 mmol) in dioxane (21 mL) and water (2.1 mL) 
following the procedure described in Step 1 of Example 11. Purification by HPLC 
using hexane as the mobile phase yielded the title compound as a light yellow gum 

25 (0.246 g. 24%). ""HNMR (300 MHz. DMSO-de): 6 7.75 (d. 2H. J=8.3 Hz). 7.65 (d. 1H. 
J=2.3 Hz). 7.45-7.55 (m. 3H). 7.1-7.4 (m. 7H). 6.6 (d. 1H. J=2.3 Hz), and 5.45 ppm 
(S.2H). 

Step 2 

30 Ethyl {l4jenzyl-4.I4-(trinuoromethoxy)phenyll-1H.lndol-3-yl}(oxo)acetate 

Ethyl {i-benzyl-4-[4-(trifluoromethoxy)phenyll-1H-indol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-4-[4-(trifluorDmethoxy)phenyO-1H-indole (0.243 g, 0.661 
mmol). oxalyl chloride (1.03 mL. 13.0 mmol). and ethanol (5 mL) according to the 
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procedure described in Step 3 of Example 1. Purification was carried out by reverse 
phase l-IPLC using 22% water in acetonitrile as the mobile phase. Extraction with 
ethyl acetate, washing with brine, and evaporation to dryness afforded the title 
compound as a yellow gum (0.169 g, 55%). ^HNMR (300 MHz, DMSO-cfe): S 8.65 
5 (s, 1H), 7.65 (d. 1H. J=7.5 Hz), 7.3-7.45 (m. 10H), 7.2 (d, 1H, J=7.5 Hz). 5.65 (s. 2H). 
4.25 (q, 2H. J=7.3 Hz), and 1.35 ppm (t.3H, J^7.5 Hz). 

Steps 

{1 -Benzyl-4-[4-(trif luoromethoxy)pheny H-indoi-3-yl}(oxo)acetic acid 

10 

{1-Benzyl-4-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetic acid was prepared 
from ethyl {1"benzyl-4-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate (0.167 
g, 0.357 mmol). and potassium hydroxide (0.103 g, 1.84 mmol) in THF (5 mL) and 
water (5 mL), according to the procedure described in Step 4 of Example 5. Drying 

15 for 12 hours at 90°C furnished the title compound as a light yellow solid (0.131 g. 
83%). mp: 167-169*^0 (dec). Mass spectmm (+ESI. [M+H]+) m/z440; ^HNMR (500 
MHz, DMSO-cfe): 5 13.5-14.0 (br s, 1H), 8.65 (s. 1H). 7.65 (d. 1H, J=8.2 Hz). 7.25-7.4 
(m. 10H). 7.15 (d. 2H, J=7.3 Hz), and 5.6 ppm (s. 2H). 
Elemental Analysis for C24H16F3NO4: 

20 Calculated: C, 65.61; H, 3.67; N. 3.19. 
Found: C. 65.57; 3.50; N, 3.16. 

Example 21 

[1 -Benzyl*6*(3-chiorophenyl)-1 H-indol-3-yl](oxo)acetic acid 

25 

Step1 

1 *Benzyl-6-(3-chlorophenyl)-1 H-indole 

3-Chlorophenylboronic add (1.21 g, 7.76 mmol) was added in four portions to the 
30 mixture of 1-benzyl-6-bromo-1H-lndole (1.12 g, 3.91 mmol), palladium (II) acetate 
(0.0191 g, 0,0850 mmol), and tetrabutylammonium bromide (1.26 g, 3.91 mmol) in 
water (22.5 mL) and THF (2.5 mL) while heating at 70 for 4 hours. The reaction 
mixture was allowed to cool to room temperature and 2N hydrochloric acid was 
slowly added. The mixture was extracted with ethyl acetate, washed with water and 

-54. 



BNSDCXJID <WO 03000253A1 I > 



wo 03/INHt253 



PCT/US<I2/19J44 



brine, dried over anhydrous magnesium sulfate, filtered and evaporated to dryness. 

The residue was purified by flash chromatography (Biotage apparatus) using 0-100% 

ethyl acetate in hexane as an eluant Drying at 60°C for 40 minutes yielded (0.621 g. 

50%) of 1-benzyl-6-(3-chlorophenyl)-1H-indole as a yellow gum. Mass spectmm 
5 (+ESI, [M+H]+) m/z 318; ^HNMR (500 MHz, DMSO-de): 5 7.85 (s, 1H), 7.75 (t, 1H. 

J=1.8 Hz). 7.6-7.65 (m. 2H). 7.55(d. 1H. J=3.1 Hz). 7.45 (t. 1H. J=7.8 Hz). 7.25-7.35 

(m. 4H). 7.2-7.25 (m. 3H), 6.5 (d. IH, J=3.1 Hz), and 5.5 ppm (s. 2H). 

Elemental Analysis for CsiHieCIN: 

Calculated: C. 79.36; H. 5.07; N, 4.41. 
10 Found: C, 79.32; H, 5.21; N, 4.28. 

Step 2 

Ethyl 2-[1-benryl-6-(3-chlorophenyl)-1H-lnclol-3-yIl-2-oxoacetate 

15 Ethyl [1-benzyl-6-(3-chlorophenyl)-1H-indol-3-yll(oxo)acetate was prepared from 1- 
ben2yi-6^(3-chlorophenyl)-1H-indole (0.591 g, 1.86 mmol), oxalyl chloride (0.49 mL. 
5.6 mmol). and ethanol (2 mL) following the procedure desaibed in Step 3 of 
Example 1. Purification by flash chromatography using 5-100% ethyl acetate in 
hexane as an eluant yielded the title compound as a hard reddish gum (0.520 g. 

20 67%). Mass spectrum (+ESI. [M+H]+) m/z 418; ^HNMR (500 MHz, DMSO-de): 6 8.7 
(s. IH). 8.25 (d. 1H. J=8.2 Hz). 8.0 (s. IH). 7.8 (s, IH), 7.65-7.0 (m. 2H). 7.5 (t. IH. 
J=7.9 Hz). 7.4 (d. IH. J=0.92 Hz). 7.35-7.4 (m. 4H). 7.25-7.3 (m. IH). 5.7 (s. 2H). 
4.35 (q. 2H. J=7.1 Hz), and 1.35 ppm (t. 3H. J=72. Hz). 

25 Step 3 

[1-Benzyl-6-(3-chlorophenyl)-1 H-lndol-3-yll(oxo)acetic acid 

{1-Benzyl-6-(3-chlotophenyl)-1H-indol-3-yIl(oxo)acetic add was prepared from ethyl 
[1-benzyl-6-(3-chlorophenyl)-1H-indol-3-yll(oxo)acetate (0.489 g, 1.17 mmol), and 
30 potassium hydroxide (0.214 g, 3.81 mmol) in THF (lOmL) and water (10 mL). 
according to the procedure described in Step 4 of Example 5. Crystallization from 
acetonitrile and drying for 24 hours at 94°C furnished the title compound as a yellow 
solid (0.275 g. 60%). mp: 186-188»C. Mass spectrum (-ESI. [M-H]") m/z 388; 
1HNMR (500 MHz, DMSO-de): 5 13.8-14.2 (br s.1H). 8.7 (s. IH). 8.25 (d. IH. J=8.4 
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Hz). 8.0 (d. 1H, J=0.76 Hz).7.75 (t. 1H, J=1.8 Hz), 7.65-7.7 (m, 2H). 7.5 (t, 1H, J=7.9 
Hz), 7.4 (m, 1H). 7.3-7.4 (m, 4H). 7.25-7.3 (m. 1H), and 5.7 ppm (s. 1H). 
Elemental Analysis for C23H16CINO3* 0.05 H2O: 
Calculated: C. 70.70; H. 4.15; N. 3.58. 
5 Found: C, 70.45; H, 3.97; N. 3.71. 

Example 22 

{1 -Benzyl-5-[3-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid 
10 Step1 

1 -Benzyl-5-[3-(trifluoromethoxy)phenyl]-1 N-indole 

1-Benzyl-5-[3-(trifluoromethoxy)phenyl]-1H-lndole was prepared by coupling 1- 
benzyl-5-bromo-1H-indole (2.28 g, 7.97 mmol), and 3-(trifluoromethoxy)phenyl- 

15 boronic acid (1.66 g, 8.06 mmol), using potassium carbonate (2.75. 19.9 mmol). 
palladium (II) acetate (0.0731 g, 0.326 mmol), and tetrabutylammonium bromide 
(2.78 g, 8.62 mmol) in water (45 mL) and THF (5 mL), according to the procedure 
described in Step 1 of Example 21. Following work-up the residue was punfied by 
reverse phase HPLC using 81% acetonitrile and 0.1% TFA in water as the mobile 

20 phase. Evaporation of the acetonitrile, extraction of the aqueous phase with ethyl 
acetate, and evaporation to dryness afforded the title compound as an orange solid 
(1.10 g. 38 %). mp: 62-65^0. Mass spectrum (+ESI. [M+H]+) m/z 368.5; ^HNMR 
(500 MHz, DMSO-Gffi): 57.9 (s, 1H). 7.7 (m, 1H). 7.5-7.6 (m, 4H), 7.45 (dd, 1H. J=8.6 
Hz and 1.8 Hz), 7.2-7.3 (m. 6H), 6.55 (m, 1H), and 5.45 ppm (s, 1H). 

25 Elemental Analysis for C22H16F3NO: 
Calculated: C, 71.93; H. 4.39; N. 3.81. 
Found: C. 71.53; H, 4.16; N. 3.79. 

Step 2 

30 Ethyl {1 -benzyl-5-[3-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetate 

Ethyl {1 -benzyl-5-[3-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetate was 
prepared from 1-benzyl-5-[3-(trifluoromethoxy)phenyl]-1H-indole (1.06 9, 2.89 mmol), 
oxalyl chloride (1.04 mL, 13.0 mmol), and ethanol (1.5 mL), following the procedure 
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described in Step 3 of Example 1. Purification by flash chromatography using 5- 
10% ethyl acetate in hexane as an eluant yielded the title compound as a light brown 
gum (1-14 g. 84%). Mass spectrum (+ES1. [M+Hl*) m/z 468; 1HNMR (500 MHz. 
DMSO-ds): 5 8.75 (s. 1H). 8.45 (d. 1H. J=1.4 Hz). 7.7 (m. 2H). 7.6-7.65 (m. 3H). 7.25- 
5 7.4 (m. 6H). 5.65 (s. 2H). 4.35 (q. 2H, >7.1 Hz), and 1.35 ppm (t. 3H. J=7.2 Hz). 
Elemental Analysis for C26H20F3NO4: 
Calculated: C. 66.81; H. 4.31; N. 3.00. 
Found: C. 66.82; H. 4.28; N. 2.98. 

10 Steps 

{1-Benzy|.5-[3-(trffluoromethoxy)phenyll-1H.lndol-3-yl)(oxo)acetlcacld 

1-Benzyl-5-[3-(trifluoTomethoxy)phenyQ-1H.indol-3-yl}(oxo)acetic acid was prepared 
from ethyl {l.benzyl-5-I3-(trifluoromethoxy)phenyl]-1H-indol-3-yl}(oxo)acetate (1.1 g. 
15 2.4 mmol), and potassium hydroxide (0.44 g. 7.8 mmol) in THF (25 mL) and water 
(25 mL). according to the procedure described in Step 4 of Example 5. 
Crystallization from methylene chloride/hexane yielded the title compound as a light 
yellow solid (0.596 g. 54%). mp: 141.142°C. Mass spectmm (+ESI. [M+H]+) m/z 
440; IHNMR (500 MHz, DMSO-d«): 513.8-14.2 (br s. 1H). 8.75 (s. 1H). 8.45 (s, 1H). 
20 7.7 (m. 2H). 7.6 (t. 3H. J=4.4 Hz). 725-7.35 (m. 6H). and 5.65 ppm (s. 2H). 

Elemental Analysis for C24H16F3NO4: 

Calculated: C. 65.61; H, 3.67; N. 3.19. 

Found: C, 65.41; H. 3.39; N. 3.09. 

25 Example 23 

(1-Benzyl-6-phenyl-1H-lndol-3-yl)(oxo)aceticacid 

Step1 

1 -Benzyl-6-phenyM H-lndole (1 5) 

1-Benzyl-6-phenyl-1H-lndole was prepared by coupling l-benzyl-e-bromo-IH-indde 
(3.48g . 12.2 mmol). and phenylboronic acid (1.63g. 13.4 mmol). using tetrakis- 
(triphenylphosphine) palladium (0.976g. 0.846 mmol). and sodium carbonate (5.2 g. 
49 mmol) in water (25 mL). ethanol (5 mL). and toluene (55 mL). according to the 
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procedure described in Step 2 of Example 2. Purification by flash chromatography 
using 0-2.5% ethyl acetate in hexane as an eluant afforded the title compound as a 
light green solid (2.02g, 58%), mp: 109-110°C. Mass spectrum (+ES, [M+H]+) m/z 
284; 1HNMR (500 MHz, DMSO-ds): 5 7.75(s. 1H), 7.6-7.65 (m. 3H). 7.55 (d, 1H. 
5 J=3.1 Hz). 7.45 (t. 2H, J=7.5 Hz), 7.3-7.35 (m. 4H), 7.2-7.25 (m. 3H), 6.5 (d, 1 H,J=3.0 
Hz), and 5.5 ppm (s, 2H). 
Elemental Analysis for C21H17N: 
Calculated: C, 89.01; H. 6.05; N, 4.94. 
Found: C. 89.04; H, 5.87; N. 4.79. 

10 

Step 2 

Ethyl (1-benzyl-6-phenyl-1 /^indoi-3'yl)(oxo)acetate 

Ethyl (1-benzyl-6-phenyl-1W-indol-3-yl)(oxo)acetate was prepared from, 1-benzyl-6- 
15 phenyl-IH-indole (1.90 g, 6.71 mmol), oxalyl chloride (1,8 mL, 20 mmoi), and ethanol 
(4 mL). Purification by flash chromatography, using 5-12.5% ethyl acetate in hexane 
as an eluant. yielded the title compound as a light yellow solid (1 .98 g, 77%), mp: 

121-123°C. Mass spectmm (+ES, [M+HJ+) m/zZBA; ^HNMR (500 MHz, DMSO-d«): 
8 8.7 (s, 1H), 8.25 (d, 1H^=8.2 Hz). 7.9 (d. 1H, J=0.46 Hz). 7.7 (d. 2H. J=7.9 Hz). 
20 7.65 (dd, 1H, J=8.2 H and 0.76 Hz), 7.45 (t, 2H. J=7.6 Hz). 7.35-7.4 (m. 5H). 7.25- 
7.35 (m. 1H). 5.65 (s, 2H), 4.35 (q, 2H, J=7.1 Hz), and 1.35 ppm (t. 3H, J=7.1). 
Elemental Analysis for C2SH17NO3: 
Calculated: C, 78.31; H, 5.52; N. 3.65. 
Found: C. 77.93; H. 5.40; N. 3.58. 

25 

Step 3 

(1 -Benzyl-e-phenyl'l H-indol-3-yl)(oxo)acetic acid 

(1-Benzyl-6-phenyl-1H-indol-3-yl)(oxo)acetic add was prepared from ethyl (1-benzyl- 
30 6-phenyl-1W-lndol-3-yl)(oxo)acetate (1.90 g. 4.96 mmol). and potassium hydroxide 
(0.856 9. 15.3 mmol) in THF (20 mL) and water (20 mL), following the procedure 
described in Step 4 of Example 5. Crystallization from acetonitrile and drying for 
8 hours at 70*'C yielded the title compound as a light yellow solid (1.23 g. 70%), mp: 
210-212"C (dec). Mass spectmm (+ES, [M+H]+) m/z 356; ^HNMR (500 MHz, 
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DMSO-de): 5 13.8-14.2 (br s, 1H), 8.7 (s. 1H). 8.25 (d. 1H. J=8.2 Hz). 7.9 (s. 1H), 
7.65 (d. 2H. J=8.1 Hz). 7.6 (d, 1H. J=8.4 Hz). 7.45 (t. 2H. J=7.7 Hz). 7.3-7.35 (m. 
5H), 7.25-7.3 (m, 1H). and 5.65 ppm (s. 2H). 
Elemental Analysis for C23H17NO3: 
5 Calculated: C. 77.73; H. 4.82; N. 3.94. 
Found: C, 77.58; H. 4.68; N, 3.90. 

Example 24 

(1 -Benzyl-5-phenyl-1 H-indol-3-yl)(oxo)ac0tic acid 

10 

Step1 

1-Benzyl-5-phenyl-1H-indoie 

1-Benzyl-5-phenyl-1H-lndole was prepared by coupling 1-benzyl-5-bromo-1H-indole 
15 (2.72 g. 9.50 mmol). and phenylboronic acid (1.39 g, 11.4 mmol). using 
[1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium (II) complex with dichloro- 
methane (1:1) (0.266 g. 0.326 mmol). and potassium carbonate (2.06 g, 14.9 mmol) 
in dioxane (72 mL) and water (7.2 mL), following the procedure described in Step 1 
of Example 11. Purification by flash chromatography (Biotage apparatus) using 
20 hexane as an eluant yielded the title compound as a light yellow solid (0.928 g. 35%), 
mp: 105-106'C. Mass spectrum (+ES. [M+H1+) /n/i284; ^HNMR (500 MHz. DMSO- 
de): 5 7.8 (d. 1H, J«0.92 Hz). 7.65 (dd. 2H. J=8.2 Hz and 0.84 Hz). 7.5-7.55 (m, 2H). 
7.35-7.45 (m. 3H). 7.2-7.3 (m. 6H). 6.55 (dd. 1H. J=3.1 Hz and 0.61 Hz), and 5.45 
ppm (s. 2H). 

25 

Step 2 

Ethyl 2-(1-benzyl-5-phenyl-1//-lndol-3-yl)-2-oxoacetate 

Ethyl {1-benzyl-5-phenyl-1Wndol-3-yl}(oxo)acetate was prepared from 1-benzyl-5- 
30 phenyl-1H4ndole (0.846 g. 2.99 mmol). oxalyl chtaride (0.78 mL. 9.0 mmol), and 
ethanol (2 mL). following the procedure described in Step 3 of Example 1. 
Purification by flash chromatography (Biotage apparatus) using 5-7.5% ethyl acetate 
In hexane as an eluant yielded the title compound as a light yellow solid (0.754 g. 
66%). mp: 116-1ir'C. Mass spectmm (+ES. [M+H]+) m/z 384; ^HNMR (500 MHz. 
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DMSO^e): 6 8.7 (s, 1H), 8.4 (d, 1H. J=0.92 Hz). 7.6-7.7 (m. 3H), 7.55-7.6 (m. 1H). 
7.45 (t, 2H. J=7.7 Hz). 7.3-7.4 (m, 6H), 5.65 (s, 2H). 4.35 (q, 2H, J=7.1 Hz), and 1.35 
ppm (t, 3H. J=7.1 Hz). 
Elemental Analysis for C25H21NO3: 
5 Calculated: C. 78.31; H. 5.52; N, 3.65. 
Found: C. 78.15; H, 5.63; N. 3.51. 

Steps 

(1 -Benzyl-5-phenyM H-inciol-3-yl)(oxo)acetic acid 

10 

{1-Benzyl-5-phenyHH-indol-3-yl}(oxo)acetic acid was prepared from ethyl {1-benzyl- 
5-phenyl-1H-indol-3-yl}(oxo)acetate (0.680 g, 1.77 mmol), and potassium hydroxide 
(0.322 g, 5.74 mmol) in THF (10 mL) and water (10 mL). following the procedure 
described in Step 4 of Example 5. Crystallization from acetonitrile. and drying for 

15 3.5 hours at 70°C, yielded the title compound as a yellow solid (0.392 g. 62%), mp: 
193.195°C (dec). Mass spectnim (+ES. [M+H]+) m/z 356; ^HNMR (500 MHz, 
DMSO-cffi): 5 13.7-14.2 (brs. 1H), 8.7 (s, 1H), 8.45 (d, 1H. J=0.61 Hz), 7.65 (m, 3H), 
7.55 (dd, 1H, J=8.7 Hz and 1.1 Hz), 7.45 (t, 2H. J=7.6 Hz), 7.25-7.35 (m, 6H), and 
5.65 ppm (s, 2H). 

20 Elemental Analysis for C23H17NO3: 

Calculated: C. 77.73; H, 4.82; N. 3.94. 
Found: C. 77.52; H, 4.81; N, 3.95. 

Example 25 

25 [1 -(4-Methylbenzyl)-5-phenyl-1 H-indol-3-yq(oxo)acetic acid 
Stepi 

5-Bromo-1 -(4-methylbenzyl)-1 H-indole 

30 NaH (60%, 2.53 g, 63.1 mmol) was added portionwise to a stimng solution of 
5-bromoindole (8.25 g, 42.1 mmol) in DMF (80 mL) at O^C under a nitrogen 
atmosphere over a period of 10 min. The mixture was then warmed up to room 
temperature. After the reaction mixture was stirred at room temperature for 1 hour, 
4-methylbenzyl bromide (12.0 g, 63.1 mmol) was added and the mixture was stirred 
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at room temperature overnight The reacUon was quenched with aqueous 
ammonium chloride and diluted with water. The aqueous phase was extracted with 
ethyl acetate. The organic extract was washed with water and brine, then dried over 
anhydrous magnesium sulfate. This mixture was concentrated to give a crude oil 

5 (14.1 g. 71%). Crystallization from petroleum ether afforded the tlOe compound as a 
white solid. m.p: 56-57-C. Mass spectrum (APCI. [M+H]*) xn/z 300. IhNMR (400 
MHZ. DMSO-d6): 5 7.73 (s. 1H). 7.53 (s. 1H). 7.40 (d. 1H. J= 8.9 Hz), 7.18 (d, 1H, 
J 10.5 Hz), 7.09 (d. 2H. J = 8.2 Hz). 7.07 (d. 2H. J = 8.2 Hz). 6.45 (s. 1H), 5.35 (s. 
2H). and 2.22 ppm (s. 3H). 

1 0 Elemental Analysis for CisHiABrN: 

Calculated: C. 64.02; H, 4.70; N. 4.67. 
Found: C. 63.66; H, 4.59; N. 4.71. 

Step 2 

15 i.(4-Wlethylbenzyl)-5-phenyl-1H-lndole 

A mixture of 5-lwomo.1-(4-methylbenzylV1H-lndole (1.0 g. 3.33 mmol). 
benzeneboronic add (0.621 g, 5.0 mmol). potassium carbonate (0.691 g. 5.0 mmol). 
and irr4)ls(diphenylphosphino)-ferrocene]dichloropalladium(ll) complex with 
20 methylenechloride (1:1) (0.816 g. 1.0 mmol) in dioxane-water (10:1. 16.5 mL) was 
stirred at 70''C for 2 day. The reaction mixture was diluted with water and extracted 
with ethyl acetate. The organic extract was washed with water and brine, and then 
concentrated to an oil. The residue was purified by flash column chromatography 
using hexane/ethyl acetate (96 : 4) as an eluant to give the title compound as a semi- 
25 solid (0.48 g. 49%). Mass spectrum (+ESI. [M+H]+) mfz 298. ^HNMR (300 MHz. 
DMS0-d6): 5 7.80 (s. 1H). 7.63 (d, 2H. J = 8.4 Hz). 7.48 (d, 2H. J = 11.1 Hz). 7.38- 
7.45 (m, 3H). 7.11 (m. 4 H). 6.52 (d. 2H. J = 2.8 Hz). 5.38 (s. 2H). and 2.22 ppm (s. 
3H). 

Elemental Analysis for C22H19N: 
30 Calculated: C. 88.85; H. 6.44; N, 4.71. 
Found: C, 88.65; H. 6.42; N. 4.61. 
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Step 3 

[1 -(4-Methylbenzyl)-5-phenyi-1 H-i ndol-3-yI](oxo)acetic acid 

Oxalyl chloride (0.474 mL, 5.43 mmol) was added dropwise to a stirring solution of 
5 1-(4-methylbenzyl)-5-phenyl-1H-indole (0.46 g, 1.55 mmol) in THF (15 mL) at room 
temperature over a period of 5 minutes under a nitrogen atmosphere. After the 
reaction mixture was stinred at room temperature for 4 hours, the reaction was 
quenched carefully with water. The aqueous mixture was extracted with ethyl 
acetate. The extract was washed with water, and brine, dried over anhydrous 
10 magnesium sulfate, and concentrated to give the title compound as a yellow solid 
(0.41 g. 72%), m.p: 195-196X. Mass spectrum (ESI, [M+H]+) m/z 370. ^HNMR 
(400 MHz, DMS0-d6): 6 13.95 (br s, 1H), 8.68 (s, 1H). 8.41 (s, 1H), 7.63-7.66 (m, 
3 H), 7.56 (d, 1H, J = 10.4 Hz). 7.47 (t, 2H. J = 7.5 Hz), 7.35(t, IN. J = 7.3 Hz). 
7.22(d. 2H, J = 8.1 Hz), 7.15(d. 2H, J = 8.0 Hz). 5.56 (s. 2H), and 2.25 ppm (s. 3H). 
1 5 Elemental Analysis for C24H19NO3 • 0.3 H2O: 
Calculated: C. 76.91; H, 5.27; N, 3.74. 
Found: C, 76.85; H. 5.18; N. 3.61. 

Example 26 

20 {1 »(4-Methylbenzyl)-&{4-(trmuoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetf c 
acid 

Stepi 

1 -(4-Methylbenzyl)-5-[4-(trifluDromethoxy)phenyl]-1 H-indole 

25 

The title compound was prepared from 5-bromo-1-(4-methylbenzyl)-1H-indole (Step 
1 of Example 25) and 4-(trifluoromethoxy)phenylboronic acid in substantially the 
same manner, as described in Step 2 of Example 25. The product was obtained as 

an oil. Mass spectrum (ESI. [M+H]+) m/z 382. ^HNMR (300 MHz, DMSO-de): 5 
30 7.83 (s. 1H), 7.76 (d. 2H, J = 8.8 Hz), 7.52 (s, 1H). 7.53 (d, 2H, J = 8.1 Hz), 7.41-7.38 
(m. 3H), 7.1 1 (m, 4H), 6.54 (d, 1H, J = 3 Hz). 5.39 (s. 2H). and 2.23 ppm (s. 3H). 
Elemental Analysis for C23H18F3NO: 
Calculated: C, 72.43; H, 4.76; N. 3.67. 
Found: C, 72.38; H, 4.70; N, 3.59. 
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Step 2 

{H4.MethylbBnryI)-5-I4-(trffluoromethoxy)phenyl]-1H-inclol-3.yl}(oxo)acetic 
acid 

5 

The title compound was prepared from l-(4-methylbenzylV5-[4-(trifluoromethoxy)- 
phenyl]-1H-indole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obtained as a yellow solid, mp: 192- 
193'C. Mass spectrum (ESI. [M+H]*) m/z 454. ""HNMR (400 MHz, DMSO-dg): 5 

10 13.50 (br s, 1H), 8.70 (s. 1H), 8.42 (s. 1H), 7.77 (d. 2H. J = 8.7 Hz), 7.67 (d, 1H. J = 
8.5 Hz). 7.58 (dd. 1H. J = 8.7 Hz and 1.8 Hz). 7.45 (d. 2H, J = 8.3 Hz). 7.22 (d. 1H. 
J = 7.9 Hz). 7.15 (d, 2H. J = 8.1 Hz), 5.57 (s, 2H), and 2.25 ppm (s. 3H). 
Elemental Analysis for C25H18F3NO4 • 0.2 H2O: 
Calculated: C. 65.70; H, 4.06; N. 3.06. 

15 Found: C, 65.74; H. 4.05; N. 2.94. 

Example 27 

{H4-Fluorobenzyl)-5^4-{trffluoroinethoxy)phenyll-1H-indol-3-yl)(oxo)acetlc 
acid 

20 

Step1 

5-Bromo-1 •(4-fluorobenzyl)-1H-indole 

The title compound was prepaied from 4-fluorobenzyl bromide and 5-bromoindole in 
25 substantially the same manner, as described in Step 1 of Example 25. The product 

was obtained as a white solid; mp: 57-58'C. Mass spectrum (APCI. [M+H1+) miz 304. 

1HNMR (400 MHz. DMS0-d6): S 7.73 (d. 1H, J = 1.8 Hz). 7.55 (d. 1H. J = 3.2 Hz). 

7.43 (d. 1H, J = 8.9 Hz), 7.24-7.19 (m. 3H). 7.12 (t. 2H. J = 8.9 Hz). 6.47 (d. 1H. J = 

3.6 Hz). 5.40 (s. 2H). and 2.22 ppm (s. 3H). 
30 Elemental Analysis for CisHiiBrFN: 

Calculated: C. 59.23; H. 3.65; N. 4.61. 

Found: C. 59.00; H. 3.55; N. 4.58. 



-63- 



BNSDOCID <WO 



03000253A1 1 > 



wo 03/<NMI25J 



PCT/US02/19344 



Step 2 

1 -(4-Fluorobenzyl)-5H4Ktrifluoromethoxy)phenyl]-1 H-indole 

the title compound was prepared from 5-bromo-1-(4-fluorobenzyl)-1 /^indole and 
5 4-(trifluoromethoxy)phenylboronic add In substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
spectrum (ESI. [M+H]+) m/z 386. ^HNMR (300 MHz, DMSO-t/g): 6 7.84 (s. 1H). 
7.76 (d. 2H, J = 8.7 Hz). 7.56 (s. 1H), 7.55 (d, 1H. J = 9.7 Hz). 7.41-7.39 (m. 3H). 
7.23 (d. 2H. J = 8.1 Hz). 7.16 (d. 2H. J = 8.7 Hz). 6.55 (d. 1H. J = 3.1 Hz), and 5.44 
10 ppm (s. 2H). 

Steps 

{1-(4-Fluorobenryl)-5-[4-(ti1fluoromethoxy)phenyq-1H-indol-3-yl}(oxo)acetic 
acid 

15 

The title compound was prepared from 1-(4-fluorobenzyl)-5-[4-(trifluoromethoxy)- 
phenyl]-1H-indole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obteined as a white solid; mp: 158- 
159"C. Mass spectrum (ESI. IM+H1+) nvi 458. ""HNMR (400 MHz, DMSO-cfg): 6 

20 14.00 (br s. 1H), 8.74 (s. 1H). 8.43 (s, 1H). 7.77 (d. 2H, J = 6.7 Hz). 7.70 (d. 1H. J « 
8.6 Hz). 7.59 (dd. 1H. J « 8.7 Hz and 1.7 Hz). 7.45 (d, 2H, J = 8.1 Hz), 7.40 (d. 1H, J 
= 8.7 Hz), 7.39 (d, 1H. J = 8.5 Hz). 7.18 (t. 2H, J = 9.1 Hz), and 5.61 ppm (s. 2H). 
Elemental Analysis for Ca4Hi5F4N04 • 0.2 H2O: 
Calculated: C, 62.53; H, 3.37; N, 3.04. 

25 Found: C, 62.31; H. 3.20; N, 3.12. 

Example 28 

[1 -(4-Fluorobenzyl)-5-phenyl-1 H'indol-3-yl](oxo)acetic acid 

30 Step 1 

1 •(4«Fluorobenzyl)*5-phenyl-1 /Mndole 

The title compound was prepared from 5-bromo-1-(4-fluorobenzyl)-1W-indole (Step 1 
of Example 27) and benzeneboronic add in substantially the same manner, as 
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described in Step 2 of Example 25. The product was obtained as an oil. Mass 
spectrum (ESI. [M+H]+) mfz 302. IhNMR (300 MHz. DMSO-de): 8 7.81 (s. 1H). 
7.63 (d. 2H. J = 8.3 Hz). 7.56-7.51 (m. 2H). 7.45-7.37 (m. 3H). 7.30-7.22 (m. 3H). 
7.20-7.08 (m. 2H), 6.54 (d. 1H, J = 6.0 Hz), and 5.43 ppm (s. 2H). 

5 

Step 2 

[1 .(4.FluorobenzyI)-5-phenyl-1 H-indol-3-yl]{oxo)acetlc acid 

The ti«e compound was prepared from l.(4-fluorobenzyl)-5-phenyl-1H-indoie and 
1 0 oxalyl chloride in substantially the same manner, as described in Step 3 of Example 

25. The product was obtained as a light brown solid, mp: 1 65-1 66»C. Mass spectrum 

(ESI. [M+H1+) m/z 374. 1HNMR (400 MHz, DMSO-de): 6 13.54 (br s. 1H). 8.73 (s. 

1H). 8.42 (s. 1H). 7.68 (d. 1H. J = 8.5 Hz). 7.64 (d, 2H. J = 7.5 Hz). 7.58 (dd. 1H. J = 

8.6 Hz and 1 .7 Hz). 7.47 (t. 2H. J = 7.6 Hz). 7.39 (d. 1H. J = 8.6 Hz). 7.37 (d. 1H. J = 
15 8.2 Hz). 7.34 (t. 1H. J « 7.4 Hz), and 5.61 ppm (s, 2H). 

Elemental Analysis for CzsHieFNOa • 0.4 HjO: 

Calculated: C, 72.59; H. 4.45; N. 3.68. 

Found: C, 72.58; H. 4.29; N, 3.62. 



20 Example 29 

[1-Biityl-5-(4-chlorophenyl)-1 H4ndol-3-yn(oxo)ace«c acid 

Step1 

5-Bromo-1-butyl-1H-indole 

25 

The title compound was prepared from 1-bromobutane (11 mL. 101 mmol) and 
5-bromoindole (20 g, 101 mmol) in substantially the same manner, as described in 
Step 1 of Example 25. The product was obtained as an oil. Mass spectrum (ESI, 
[M+H]*) fn/i252. ""HNMR (300 MHz. DMSO-de): 5 7.71 (d. 1H. J = 1.9 Hz). 7.46 (d. 
30 1H, J = 8.7 Hz). 7.42 (d. 1H. J = 3.1 Hz). 7.22 (dd. 1H. J = 6.7 Hz and J = 2.0 Hz). 
6.40 (d, 1H, J = 3.1 Hz), 4.15 (t. 2H. J = 7.0 Hz). 1.70 (q. 2H. J = 7.0 Hz). 1.19 (h. 2H. 
J = 7.47 Hz), and 0.85 ppm (t, 3H, J = 7.47 Hz). 
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Step 2 

1-Butyl-5-(4-chlorophenyl)-1H-indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole and 4-chloro- 
5 phenylboronic add in substantially the same manner, as described in Step 2 of 

Example 25. The product was obtained as an oil. Mass spectrum (ESI. [M-t-H]'*') m/z 

284. IhNIWIR (400 MHz. DMSO-tffi): 6 7.81 (s, 1H). 7.67 (d. 2H, J = 8.56 Hz), 7.54 

(d, 1H. J = 8.55 Hz), 7.46 (d, 2H, J « 8.55 Hz), 7.42-7.40 (m, 2H). 6.47 (d, 1H, J = 3.0 
Hz). 4.18 (t, 2H, J ' 7.02 Hz), 1.73 (p, 2H, J - 7.18 Hz). 1.24 (h. 2H. J = 7.47 Hz). 
1 0 and 0.88 ppm (t. 3H, J - 7.33 Hz). 
Elemental Analysis for CieHiaCIN: 
Calculated: C, 76.18; H, 6.39; N. 4.94. 
Found: C. 75.71; H, 6.16; N. 4.74. 

15 Steps 

[1 -Butyl-5-(4^hloFophenyi)-1 H-indol-3-yl](oxo)acetic acid 

The title compound was prepared from 1-butyl-5-(4-chlorophenyl)-1W-indole and 
oxaiyi chloride in substantially the same manner, as described in Step 3 of Example 
20 25. The product was obtained as a yellow solid, mp: 136-137°C. Mass spectrum 

(ESI, IM+H]+) m/z 356. ^HNMR (400 MHz, DMSOde): 5 13.90 (br s. 1H), 8.52 (s, 
1H). 8.42 ((d, 1H, J = 1.38 Hz), 7.76(d, 1H, J = 8.57 Hz). 7.70 (d. 2H, J = 8.5 Hz), 
7.62 (d, 1H, J = 10.39 Hz), 7.53(d, 2H, J - 8.70 Hz), 4.35 (t. 2H, J = 7.02 Hz), 1.79 
(p, 2H, J = 7.33 Hz), 1 .28 (h, 2H, J = 7.64 Hz), and 0.89 ppm (t, 3H, J = 7.33 Hz). 
25 Elemental Analysis for C2oHiaCIN03: 
Calculated: C. 67.51; H, 5.10; N, 3.94. 
Found: C, 67.62; H, 5.05; N, 3.81. 
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Example 30 

[1 .Butyl-5-(3-chlorophenyl)-1 H-lndol-3-yll(oxo)acetlc acid 
Step1 

5 i4tityl-5-(3-chiorophenyl)-1f#-indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole (Step 1 of 

Example 29) and 3-chlorophenylboronic add in substantially the same manner, as 

described in Step 2 of Example 25. The product was obtained as an oil. Mass 
10 spectrum (APCI. [M+H]+) m/z 284. IhNMR (400 MHz. DMSO-dg): 5 7.85 (s. 1H). 

7.69 (s. 1H), 7.63 (d, 1H. J = 8.36 Hz). 7.55 (d. 1H. J = 8.55 Hz). 7.47-7.41 (m. 3H). 

7.34 (d. 1H. J = 7.94 Hz). 6.48 (d. 1H. J = 3.05 Hz). 4.19 (t. 2H. J = 7.01 Hz). 1.73 (p. 

2H, J * 7.16 Hz), 1.25 (h. 2H, J « 7.46 Hz), and 0.88 ppm (t, 3H. J = 7.31 Hz). 

Elemental Analysis for CieHisCIN: 
15 Calculated: C. 76.18: H. 6.39; N. 4.94. 

Found: C. 76.85; H. 6.23; N, 4.81. 

Step 2 

[1-Butyl-5-{3<«hlorophenyl)-1H-lndol-3-yll(oxo)acetlcacid 

20 

The title compound was prepared from 1.butyl-5-(3-chlorophenyl>1H-lndole and 
oxalyl chloride In substantially the same manner, as described in Step 3 of Example 
25. The product was obtained as a yellow solid, mp: 108-109'C. Mass speclmm 
(ESI, [M+H]+) m/z 356. ^HNMR (400 MHz, DMSO-de): 5 13.90 (br s. 1H). 8.54 (s. 

25 1H). 8.42 ((d, 1H. J = 1.36 Hz). 7.77(d. 1H, J = 8.70 Hz), 7.69 (d. 1H, J = 1.70 Hz). 
7.65 (d, 1H, J = 9.01 Hz), 7.50(dd. 1H, J = 7.79 and 7.94 Hz). 7.42(dd, 1H. J = 7.94 
and 0.92 Hz). 4.36 (t, 2H, J = 7.04 Hz). 1.79 (p. 2H. J = 7.26 Hz), 1.27 (h. 2H, J « 
7.73 Hz), and 0.89 ppm (t. 3H. J = 7.36 Hz). 
Elemental Analysis for C20H18CINO3: 

30 Calculated: C, 67.51; H, 5.10; N. 3.94. 
Found: C, 67.58; H. 5.08; N. 3.71. 
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Example 31 

[1 -Butyl-5-(3-methoxyphenyl)-1 H-indol-3-yl](oxo)acetic acid 
Step1 

5 1 -Butyl-5-(3-niethoxyphenyl)<1 H-indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole (Step 1 of 
Example 29) and 3-methoxyphenylboronic acid in substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 

10 spectrum (APCi, [M+Hf) m/z 280. ""HNMR (300 MHz, DMSO-de): 5 7.81 (s, 1H). 
7.52 (d. 1H. J = 8.30H2). 7.43-7.38 (m, 2H). 7.39(dd, 1H, J = 7.70 and 7.91 Hz), 7.22 
(d. 1H. J= 8.50 Hz). 7.17 (s. 1H). 6.85 (d, 1H, J= 7.10 Hz), 6.46 (d, 1H. J= 3.05 Hz), 
4.18 (t. 2H. J= 7.01 Hz). 3.81 (s, 3H), 1.73 (p, 2H. J = 7.16 Hz). 1.25 (h. 2H, J= 7.46 
Hz), and 0.87 ppm (t. 3H, J = 7.31 Hz). 

1 5 Elemental Analysis for C19H21NO: 

Calculated: C. 76.18; H. 6.39; N, 4.94. 
Found: C. 76.85; H, 6.23; N, 4.81. 

Step 2 

20 [1-Butyl-5-(3-methoxyphenyl)*1H-indol-3-yl](oxo)acetlcacid 

The title compound was prepared from 1'-butyl-5-(3-methoxyphenyi)-1H-indole and 
oxalyl chloride in substantially the same manner, as described in Step 3 of Example 
25. The product was obtained as a yellow solid, mp: lOS-log^C. Mass spectrum 

25 (ESI, IM+H]+) m/z 352. 1 HNMR (400 MHz, DMSO-ofg): 5 8.56 (s, 1 H), 8.49 (s. 1 H), 
7.64(d, 1H. J = 8.55 Hz), 7.54 (d, 1H, J = 8.4 Hz), 7.33 (d, 1H, J = 7.03 Hz), 7.19 (d, 
1H, J = 6.56 Hz), 7.14 (s. 1H), 6.89 (d, 1H, J = 7.33 Hz), 4.27 (t. 2H, J = 7.01 Hz), 
3.81 (s, 3H), 1.75 (p, 2H, J = 7.24 Hz), 1.25 (h, 2H, J = 7.51 Hz), and 0.87 ppm (t, 
3H. J =7.33 Hz). 

30 Elemental Analysis for C2iH2iN04* 0.2 H2O: 
Calculated: C, 71.05; H, 6.08; N, 3.95. 
Found: C, 70.93; H, 6.03; N, 3.88. 
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Example 32 

[1 .Butyl-5-(4-methoxyphenyl)-1 H-inclol-3-yn(oxo)acetic acid 
Stepi 

5 i-Butyl-5-(4-inethoxyphenyl)-1H-lndole 

The title compound was prepared from 5-bromo-1-butyl-1H-irKlole (Step 1 of 
Example 29) and 4-methoxyphenylbo«)nic add in substantially the same manner, as 
described in Step 2 of Example 25. The product was obtained as an oil. Mass 
1 0 spectmm (ESI. [M+H1+) n\lz 280. 1 HNMR (400 MHz. DMSO-de): 5 7.72 (s. 1 H). 7.58 
(dd. 2H, J = 8.86 and 1.99 Hz), 7.54-7.49 (m, 2H). 7.37-7.35 (m. 2H). 6.98 (dd. 1H. 
J = 7.33 and 7.34 Hz). 6.44 (d. 1H. J = 3.05 Hz). 4.17 (t. 2H. J = 7.01 Hz). 3.78 (s. 
3H). 1.73 (p. 2H. J = 7.16 Hz). 1.25 (h. 2H. J - 7.46 Hz), and 0.88 ppm (t. 3H. J = 
7.3. 1 Hz). 

15 

Step 2 

t1-Butyl-5-(4-methoxyphenyl)-1H-lndol-3-yll(oxo)aceticacid 

The title compound was prepared fifom 1-butyl-5-(4-methoxyphenyl)-1H"lndole and 
20 oxalyl chloride in substantially the same manner, as described in Step 3 of Example 

25. The product was obtained as a yellow solid, mp: 172-173'C. Mass spectrum 

(ESI, [M+H1+) m/z 352. IHNMR (300 MHz. DMSO-dg): 5 13.90 (br s, 1H). 8.54 (s. 

1H), 8.50 (s. 1H). 8.37 (s. 1H). 7.73(d. 1H. J = 8.55 Hz). 7.61-7.55 (m. 3H), 7.05(d. 

2H. J = 7.03 Hz). 4.34 (t. 2H. J = 7.01 Hz). 3.80 (s. 3H). 1.79 (p. 2H, J = 7.24 Hz). 
25 1 .26 (h. 2H. J = 7.51 Hz), and 0.89 ppm (t. 3H. J - 7.33 Hz). 

Elemental Analysis for C21H21NO4: 

Calculated: C, 71.78; H. 6.02; N. 3.99. 

Found: C. 72.01; H. 5.93; N. 3.98. 
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Example 33 

{1 -Biityl-5-[4-(trmuoromethyl)phenyq-1 H-indol-3-yl}(oxo)acetic acid 
Step1 

5 1 •Butyl-5-[4-(trifluoromethyl)phenyl]>1 M-indole 

The title compound was prepared from 5-bromo-1-butyl-1H-indole (Step 1 of 
Example 29) and 4- trifluoromethytphenylboronic acid In substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil, 

10 mp:52-53'C. I^^ass spectrum (APCI. lM+Hl*)/n^ 318. IhNIVIR (400 MHz, DMSO- 
d6): 5 7.91-7.88(m. 3H). 7.76 (d. 2H. J= 8.24 Hz), 7.59 (d. 1H, J = 8.55 Hz), 7.49 (d. 
1H. J = 8.56 Hz), 7.43 (d, 1H. J = 3.06 Hz), 6.51 (d. 1H. J = 3.05 Hz), 4.20 (t, 2H. J = 
7.01 Hz). 1.74 (p, 2H. J = 7.19 Hz). 1.25 (h, 2H, J - 7.48 Hz), and 0.88 ppm (t, 3H, 
J = 7.32 Hz). 

1 5 Elemental Analysis for CigHieFsN: 

Calculated: C, 71 .91 ; H. 5.72; N, 4.41 . 
Found: C. 71.53; H. 5.61; N, 4.36. 

Step 2 

20 {1 -BiJtyl-5-[4-(trmuoromethyl)phenyl]-1 H-indol-3-yl>(oxo)acetlc acid 

The title compound was prepared from 1-butyl-5-[4-(trifluoromethyl)phenyl]-1H-indole 

and oxaiyi chloride in substantially the same manner, as described in Step 3 of 

Example 25. The product was obtained as a light yellow solid; mp: 149-149'C. 
25 Mass spectrum (ESI, [M-H]") m/z 388. 1hNMR (300 MHz, DMSO-dg): 5 13.90 (br s. 

1H), 8.55 (s, 1H). 8.50 (s. 1H), 7.90 (d, 2H, J - 8.25 Hz). 7.84-7.80 (m, 3H), 7.70 (dd. 

1H. J = 8.85 and 2.33 Hz), 4.37 (t. 2H. J = 7.01 Hz). 1.79 (p. 2H. J = 7.24 Hz). 1.28 

(h. 2H. J = 7.51 Hz), and 0.90 ppm (t, 3H. J = 7.33 Hz). 

Elemental Analysis for C21H18F3NO3: 
30 Calculated: C. 64.78; H. 4.66; N, 3.60. 

Found: C. 65.08; H. 4.76; N. 3.61. 
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Example 34 

11 ^4-teit-Butylben2yI)-5-(3-inethylphenyl)-1 H-indol-3-yl](oxo)acetlc acid 
Step1 

5 54romo-1H[4-(teit-butyi)benzyQ-1fMndole 

The title compound was prepared from 4-(fert-butyl)ben2yl bromide (180 g, 768 

mmoi) and 5-bromoindole (152 g, 768 mmol) in substantially the same manner, as 

described in Step 1 of Example 25. The product (257 g, 97%) was obtained as a 
10 yellowsolid. mpMOB-IOQ-C. Mass spectrum (ESI, [M+H1+) /n/z 342. 1hNMR(400 

MHz, DMS0-d6): 8 7.73 (s. 1H). 7.55 (s. 1H). 7.44 (d. 1H. J = 8.71 Hz). 7.30 (d, 2H. 

J = 7.96 Hz). 7.19 (d. 1H. J = 8.71 Hz), 7.10 (d. 2H. J = 7.63 Hz), 6.46 (s. 1H). 5.36 

(s, 2H). and 1.21 ppm (s, 9H). 

Elemental Analysis for Ci9H2oBrN: 
15 Calculated: C. 66.67; H. 5.89; N. 4.09. 

Found: C, 66.78; H. 5.86; N. 4.02. 

Step 2 

1 -[4-(teit-Biityl)benzyi]-5K34nethylphenyl)-1 H-indole 

20 

The mixture of 5-bromo-1-(4-ferf-butylbenzyl)-1f«ndole (67.5 g. 197.2 mmol), 3- 
methylbenzeneboronic add (27.6 g. 197.2 mmol), potassium carbonate (27.2 g, 493 
mmol), palladium(ll) acetate (0.338 g) and tetrabutylammonium bromide (63.5g, 
197.2 mmol) in 10% dioxane in water (degassed, 1.72 L) was stirred at 70'C. The 

25 reaction was monitored by TLC. S-Methylbenzeneboronic add (45.2 g, 394.4 mmol) 
was added in four portions every 10 hours, after which time 5-bromo-1-(4-tert- 
butylbenzyl)-1/^^indole was no longer detected by TLC. The reaction was cooled to 
room temperature and the solvent was decanted. The dark gum-like oil was washed 
with water and extracted with petroleum ether (4x2 L). The combined petroleum 

30 ether extracts were washed with water and filtered. This mixture was concentrated to 
a volume of about 1 .5 L and allowed to crystallize. The solid was isolated by filtration 
and dried under vacuum at 60'C for 10 hours, to afford the title compound as a white 
solid (50.8 g, 73 %), mp: 94-95'"C. Mass spectaim (ESI, [M+H]*) m/z 354. ^HNMR 
(400 MHz. DMS0-d6): 5 7.79 (s. 1H). 7.53-7.51 (m. 2H). 7.45 (s. 1H). 7.41 (d, 1H. 
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J ' 7.79 Hz), 7.37 (d. 2H, J =8.55 Hz). 7.32-7.28 (m. 3H). 7.14 (d. 2H. J = 8.40 Hz), 
7.09 (d. 1H, J = 8.40 Hz). 6.51 (d, 1H. J = 2.75 Hz), 5.38 (s. 2 H). 2.36 (s. 3H). and 
1.21 ppm(s.9H). 
Elemental Analysis for C2eH27N: 
5 Calculated: C. 88.34; H, 7.70; N. 3.96. 
Found: C, 88.24; H, 7.64; N, 3.92. 

Steps 

[1-(4-teft-Butylbenzyl)-5-(3-methylphenyl)-1 H-indoi-3-yl](oxo)acetic acid 

10 

The title compound was prepared from 1-[4-(fert-butyl)benzyl]-5-(3-methylphenyl)- 
IH-indole (44.6 g. 126.2 mmol) and oxalyl chloride (22.0 mL, 252.4 mmol) in 
substantially the same manner, as described in Step 3 of Example 25. The product 
was obtained as a yellow solid (51.4 g, 96 %), mp: 128-129 "C. Mass spectrum (ESI, 

15 [M-H]-) m/z 424. 1hNMR (400 MHz. DMSO-ofg): 8 13.50 (br s. 1H), 8.70 (s, 1H). 
8.40 (s. 1H), 7.69 (d. 1H. J = 8.71 Hz). 7.56 (d, 1H. J = 8.55 Hz). 7.45-7.42 (m. 2H). 
7.37-7.33 (m. 3H). 7.24 (d. 2H. J - 8.40 Hz), 7.16 (d. 1H. J = 7.49 Hz). 5.57 (s. 2H). 
2.38 (s. 3H). and 1.22 ppm (s. 9H). 
Elemental Analysis for C28H27NO3: 

20 Calculated: C. 79.03; H. 6.40; N. 3.29. 
Found: C. 78.77; H. 6.29; N. 3.25. 

Example 35 

[1-(4-tert-BtJtylbenzyl)-5^3Hnethoxyphenyl)-1 H-indol-3-yl](oxo)acetic acid 

25 

Step 1 

1 •[4-(teft-Butyl)benzyl]-5K34netlioxyplienyl)-1 H-indole 

The title compound was prepared from 5-bromo-1-[4-(ferf-butyl)benzyl]-1K-indole 
30 (Step 1 of Exampie 34) and SHfnethoxyphenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI. [M+H]+) m/z 370. IhNMR (400 MHz, DMSO-dg): 6 7.81 (s. 
1H). 7.53 (s. 1H). 7.51 (d. 1H. J = 8.55 Hz), 7.39 (d. 1H. J = 8.55 Hz). 7.34-7.30 (m. 
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3H). 7.20 (d. 1H,J = 7.64 Hz). 7.15-7.13 (m. 3H). 6.85 (d. 1H. J = 8.25 Hz). 6.52 (d. 
1H, J = 3.05 Hz). 5.39 (s. 2H), 5.81 (s, 3H). and 1.21 ppm (s. 9H). 
Elemental Analysis for C26H27NO: 
Calculated: C. 84.51; H. 7.37; N. 3.79. 
5 Found: C, 83.30; H. 7.42; N. 3.74. 

Step 2 

IH4-«ert-Butylben2yO-5-(3-methoxyphenyI)-1H-lndol-3-yl](oxo)aceticacid 

The title compound was prepared from 1-l4-(fert-butyl)benzyll-5-(3-methoxyphenyl)- 
1H4ndole and oxalyl chloride In substantially the same manner, as described in Step 
3 of Example 25. The product was obtained as a yellow solid, mp: 86-87°C. Mass 
spectrum (ESI, [M+H]+) m/zU2. ^HNMR (400 MHz. DMSO-de): 8 13.50 (br s, 1H). 
8.71 (s. 1H). 8.40 (s. 1H), 7.69 (d. 1H, J= 8.55 Hz). 7.58 (d, 1H, J= 8.55 Hz). 7.40- 
7.35{m, 3H). 7.24 (d. 2H. J = 8.40 Hz). 7.20(d. 1H. J = 7.64 Hz). 7.14(s, 1H). 6.93 (d. 
1H, J = 8.25 Hz). 5.57 (s. 2H). 3.82 (s. 3H), and 1.22 ppm (s. 9H). 
Elemental Analysis for C28H27NO4 • 0.1 H^: 
Calculated: C, 75.86; H. 6.18; N. 3.16. 
Found: C, 75.84; H. 5.91; N. 2.98. 

Example 36 

[1-(4-tert-Butylbenzyl)-5-(4-fert-butylphenyl)-1H-lndol-3-yl](oxo)acetlcacld 
Stepi 

25 144-(<ert.Butyl)benryll-5-[4-(terf-butyl)phenyll-1H-lndole 

The title compound was prepared from 5-bromo-1-l4-(*ert-butyl)benzyl]-1H-indole 
(Step 1 of Example 34) and 4-(tert-butyl)phenylboronic add In substantially the 
same manner, as described In Step 2 of Example 25. The product was obtained as 
30 an off-white solid, mp: 167-168''C. Mass spectrum (ESI. IM+H]+) m/z 396. ^HNMR 
(400 MHz, DMS0-d6): 6 7.77 (d, 1H, J = 1.38 Hz), 7.55 (d. 2H. J = 8.56 Hz). 7.52- 
7.51 (m. 2H). 7.43 (d, 1H. J 8.40 Hz), 7.36 (d, 1H, J = 8.55 Hz), 7.31 (d. 2H. J = 
8.40 Hz). 7.14 (d, 2H. J = 8.40 Hz). 6.51 (d. 1H. J = 3.05 Hz). 5.38 (s. 2H), 1.30 (s. 
9H). and 1.21 ppm(s.9H). 
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Elemental Analysis for CjgHasN • 0.3 H2O: 
Calculated: C. 86.87; H. 8.46; N, 3.49. 
Found: C. 87.08; H, 8.51; N, 3.46. 

Step 2 

[1 -(4-teft-Butylbenzyl)-5-(4-fert-biityiphenyl)-1 H-f ndol-3-yq(oxo)acetic acid 

The title compound was prepared from 1-[4-(ferf-butyl)ben2yl]-5-[4-(fert-butyl)phenyl]- 
1H-indole and oxalyl chloride In substantially the same manner, as described in Step 
3 of Example 25. The product was obtained as a light brown solid, mp: 111-112'C. 
Mass spectrum (ESI, [M+H]+) nVz 468. ^HNMR (400 MHz, DMSO-de): 6 13.50 (br 
s. 1H). 8.70 (s. 1H), 8.40 (s. 1H), 7.68 (d, 1H, J = 8.55 Hz). 7.58-7.54(m, 3H). 7.48 (d. 
2H. J = 8.40 Hz), 7.36 (d. 2H. J - 8.25 Hz). 7.25 (d, 2H, J = 8.40 Hz). 5.56 (s. 2H). 
1.31 (s. 9H), and 1.22 ppm (s. 9H). 
Elemental Analysis for C31H33NO3 • 0.2 HzO: 
Calculated: C. 79.02; H, 7.14; N, 2.97. 
Found: C. 78.97; H. 7.22; N. 2.90. 

Example 37 

[1 •(4-faff-But^benzyl)'5^3^hlorophenyl)-1 H-indol-3-yl](oxo)acetie acid 
Step 1 

1 -[4-(tert-Butyl)benzyt]-5^3^lilorophenyl)-1 H-indole 

The title compound was prepared from 5-bromo-1-[4-(fert-butyl)benzyl]-1H^indole 
(Step 1 of Exampie 34) and 3-chlorophenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectmm (ESI, [M+H]+) m/z 374. ''HNMR (400 MHz, DMSO-de): 5 7.86 (d. 1H, 
J = 1.53 Hz). 7.68 (dd, 1H. J = 1.84 and 1 .83 Hz), 7.61 (d, 1H, J = 7.79 Hz), 7.43 (d, 
1H. J = 8.40 Hz). 7.36 (d, 1H. J = 8.55 Hz), 7.55-7.54 (m. 2H). 7.46-7.41 (m. 2H), 
7.34 (d. 1H, J = 1.07 Hz), 7.31 (d. 2H, J = 8.40 Hz). 7.13 (d, 2H. J = 8.40 Hz), 6.53 
(d. 1H, J = 3.06 Hz). 5.40 (s. 2H). 1.30 (s, 9H). and 1.21 ppm (s. 9H). 
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Elemental Analysis for C26H27NO: 
Calculated: C. 84.51; H. 7.37; N. 3.79. 
Found: C. 85.08; H, 7.35; N, 3.66. 

5 Step 2 

I1-(4-terf-Butylbenzyl)-5-(3-chlorophenyl)-1H-indol-3-yl](oxo)acetlcacld 

The title compound was prepared from 1-{4-(teit-butyl)benzyn-5-(3-chlorophenyl)-1H- 

indole and oxalyl chloride in substantially the same manner, as described in Step 3 
10 of Example 25. The product was obtained as a light brown solid, mp: 138-139°C. 

Mass spectrum (ESI. tM+H]+) m/zA46. IHNMR (400 MHz, DMSO-dfi): 6 13.50 (br s. 

1H). 8.73 (s. 1H). 8.42 (s. 1H). 7.72 (d. 1H. J = 8.71 Hz). 7.67(dd. 1H, J « 1.83 Hz 

and 1.83 Hz). 7.63-7.60 (m, 2H). 7.50 (dd. 1H. J = 7.94 Hz and 7.79 Hz). 7.41 (d. 1H. 

J = 7.95 Hz). 7.35(d. 2H. J = 8.40 Hz). 7.24(d. 2H. J = 8.40 Hz). 5.56 (s. 2 H). and 
15 1.22ppm(s. 9H). 

Elemental Analysis for C27H24CINO3: 

Calculated: C, 72.72; H, 5.42; N. 3.14. 

Found: C, 72.43; H. 5.39; N. 3.07. 



20 Example 38 

[1-(4-fert-BiJtylbenzyi)-5K4-chlorophenyO-1H-indol-3-yq(oxo)aceticacid 
Step1 

1-[4^feif-Butyl)benzyi]-5-<4-chiorophenyi)-1//-indole 

25 

The title compound was prepared from 5-bromo-1-I4-(feff-butyl)benzyl]-1H-indole 
(Step 1 of Example 34) and 4-chlorophenylboronic add in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI. [M+H]+) m/^i 374. ""HNMR (400 MHz. DMSO-de): 5 7.82 (d. 1H. 
30 J = 1.52 Hz). 7.66 (d. 2H. J = 8.55 Hz), 7.55-7.53 (m. 2H), 7.46 (d. 2H. J = 8.55 Hz). 
7.39 (d, 1H, J = 8.56 Hz). 7.31 (d. 2H, J = 8.40 Hz), 7.13 (d. 2H. J = 8.24 Hz). 6.53 
(d. 1H. J = 3.05 Hz). 5.39 (s, 2H). and 1.21 ppm (s, 9H). 
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Elemental Analysis for C25H24CIN: 
Calculated: C. 78.05; H. 6.60; N. 3.64. 
Found: C. 78.02; H. 6.27; N. 3.53. 

5 Step 2 

[1 -(4-feft-Butylbenzyl)-5K4-chlorophenyl)-1 H-indol-3-yq(oxo)acetic acid 

The title compound was prepared from 1-[4-(ferf-butyl)ben2yl]-5-(4-chlorophenyl)-1H- 
indole and oxalyl chloride in substantially the same manner, as described in Step 3 

10 of Example 25. The product was obtained as a light brown solid, mp: 183-184'C. 
Mass spectrum (ESI. [M+H]+) m/zAAQ. ^HNMR (400 MHz, DMSO-de): 6 13.50 (br s, 
1H). 8.72 (s. 1H), 8.42 (s, 1H), 7.71 (d, 1H, J = 8.55 Hz), 7.67 (d. 2H, J = 8.70 Hz), 
7.59 (d. 2H, J « 8.70 Hz), 7.51 (d, 2H. J= 8.55 Hz), 7.35 (d. 2H, J - 8.24 Hz), 7.24(d. 
2H, J = 8.40 Hz), 5.57 (s. 2 H). and 1.22 ppm (s, 9 H). 

15 Elemental Analysis for C27H24CINO3: 
Calculated: C. 72.72; H, 5.42; N, 3.14. 
Found: C. 72.40; H, 5.43; N, 3.04. 

Example 39 

20 [1 -(4-terf-Butyf benzyl)-5-(2-methyiphenyi)-1 H-indol-3-yq(oxo)acetic acid 
Stepi 

1-[4-(terf-Butyl)benzyl]-5H2-metliylphenyl)-1H-indole 

25 The title compound was prepared from 5-bromo-1-[4-(fert-butyl)ben2yI]-1H-indole 
(Step 1 of Example 34) and 2-methylphenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as a 
brown oil. Mass spectmm (ESI, [M+H]+) m/z 354. 1hNMR (400 MHz, DMSO-de): 5 
7.53 (d, 1H, J = 3.06 Hz), 7.50 (d, 1H, J = 8.55 Hz), 7.46 (d. 1H. J = 0.95 Hz), 7.33 

30 (d. 2H, J = 7.96 Hz). 7.26-7.18 (m, 5H). 7.05 (d. 1H, J = 8.40 Hz), 6.48 (d, 1H. J = 
3.06 Hz), 5.38 (s. 2H). 2.22 (s. 3H). and 1.22 ppm (s. 9H). 
Elemental Analysis for C26H27N: 
Calculated: C. 88.34; H. 7.70; N, 3.96. 
Found: C. 88.28; H. 7.58; N, 3.75. 
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Step 2 

[1-(4-tert-Butylben2yl)-5-(2-inethylphenyl)-1H-indol-3-yl]{oxo)ac6ticacid 

5 The title compound was prepared from 1.l4.{fert-butyl)bep.2yl]-5-(2-methylphenyl)- 

1H-indole and oxaiyi chloride in substantially the same manner, as described in Step 

3 of Example 25. The product was obtained as a light brown solid, mp: 97-98°C. 

Mass spectrum (ESI. [M+H1+) m/z 426. iHNMR (400 MHz, DMSO-de): 6 13.59 (br s. 

1H). 8.71 (s. 1H). 8.10 (s. 1H). 7.68 (d. 1H. J = 8.55 Hz). 7.37 (d. 2H. J = 8.25 Hz). 
10 7.30-7.20 (m, 7H). 5.57 (s, 2 H), 2.20 (s, 3 H). and 1 .23 ppm (s. 9 H). 

Elemental Analysis for CjbHztNOs: 

Calculated: C. 79.03; H. 6.40; N, 3.29. 

Found: C, 78.70; H, 6.42; N. 3.28. 



15 Example 40 

{1-(2-Ethylbutyl)-5-t4-{trifluoromethoxy)phenyll-1 H-indol-3-y0(oxo)acetlc acid 
Stepi 

5-Bromo-1 -(2-ethylbutyl)-1 ffandole 

20 

The title compound was prepared firom 1-bromo-2-ethylbutane (14.14 ml, 101 mmol) 
and 5-bromoindole (20 g. 101 mmol) in substantially the same manner, as described 
in Step 1 of Example 25. The product (17.78 g. 62%) was obtained as a colorless 
oil. Mass spectrum (ESI. [M+H]+) m/z 280. ^HNMR (400 MHz, DMSO-ds): 5 7.71 
25 (d. 1H. J = 1.83 Hz). 7.43-7.39 (m. 2H). 7.21 (dd, 2H. J = 8.72 and 1.99 Hz). 6.41 (d, 
1H, J = 2.90 Hz). 4.04 (d, 2H. J « 7.48 Hz). 1.76 (hep. 1 H), 1.21 (p. 4 H), and 0.82 
ppm(t.6H). 

Elemental Analysis for CuHiaBrN: 
Calculated: C, 60.01; H, 6.47; N, 5.00. 
30 Found: C, 60.20; H. 6.46; N. 4.96. 
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Step 2 

1 *<2-Ethylbutyi)-5-[4-(trifluoroinethoxy)phenyq-1 //-indole 

The title compound was prepared from 5-bromo-1-(2-ethylbutyl)-1H-indole and 4- 
5 (tnfluoromethoxy)phenyiboFonic add in substantially the same manner, as described 
in Step 2 of Example 25. The product was obtained as an oil. Mass spectrum 

(APCI. [M+H]+) m/z 362. ^HNMR (300 MHz, DMSO-de): 6 7.82 (s. 1H). 7.77 (d. 2H, 
J = 8.56 Hz), 7.51 (d. 1 H. J = 8.50 Hz). 7.44-7.39 (m. 4H), 6.49 (d, 1 H, J = 3.12 Hz). 
4.07 (d, 2H, J = 7.32 Hz). 1.80 (hep, 1 H). 1.24 (p. 4 H), and 0.85 ppm (t. 6 H). 
1 0 Elemental Analysis for C21H22F3NO: 
Calculated: C. 69.79; H, 6.14; N, 3.88. 
Found: C, 69.79; H. 5.85; N. 3.82. 

Steps 

1 5 {1 -(2-Ethylbutyl)-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetlc acid 

The title compound was prepared from 1-(2-ethylbutyI)-5-[4-(trifluoromethoxy)- 
phenyl]-1H-indole and oxalyl chloride in substantially the same manner, as described 
in Step 3 of Example 25. The product was obtained as a light brown solid, mp: 98- 

20 99X. Mass spectrum (ESI, [M+H1+) m/z 434. ^HNMR (400 MHz, DMSO-cfg): 5 

13.59 (br s, 1H). 8.51 (s. 1H), 8.43 (s. 1H), 7.79(d, 2H, J = 8.7 Hz). 7.74 (d. 1H. J = 
8.55 Hz), 7.64 (d. 1H. J = 7.82 Hz), 7.63 (d, 2H, J = 7.80 Hz). 7.47(d. 2H, J = 8.24 
Hz). 4.26 (d, 2H. J = 7.49 Hz), 1.86 (hep. 1 H), 1.27 (p, 4 H). and 0.86 ppm (t, 6 H). 
Elemental Analysis for C23H22F3NO4: 
25 Calculated: C, 69.79; H, 6.14; N, 3.88. 
Found: C, 69.79; H, 5.85; N, 3.82. 
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Example 41 

{2-[(Acetyloxy)methyll-1-(4-methylbenzyI)-5-t4-(trifluoromethoxy)phenyll-1H- 
indol-3-yl}(oxo)acetic acid 

5 Step 1 

Ethyl 5-bromo-1-(4-methylbenryO-1W-indole-2-carboxylate 

The title compound was prepared from ethyl 5-bromo-1H-lndole-2-carboxylate and 4- 
methylbenzyl bromide in substantially the same manner, as described in Step 1 of 
10 Example 25. The product was obtained as a semi-solid contained 0.8 mole 
equivalent DMF. Mass spectrum (ESI. [M+H]*) mfi 372. NMR (400 MHz. 
DMS0-d6) 5 7.93 (d. 1H, J = 7.94 Hz). 7.55 (d. 1H. J = 9.01 Hz). 7.40 (dd. 1H. J = 
8.85 and 1.98 Hz). 7.32 (s. 1H). 7.04 (d. 2H. J« 7.96 Hz). 6.90 (d. 2H. J = 7.94 Hz). 
5.79 (s. 2H). 4.28 (q. 2H). 2.20 (s. 3H). and 1.28 ppm (t, 3H). 

15 

Step 2 

Ethyl 1-(4Hfnethylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1H-indole-2- 
carboxylate 

20 The title compound was prepared from ethyl 5-bromo-1-(4-methylbenzyl)-1H4ndole- 
2-carboxylate and 4-(trifluoromethoxy)phenylboronic acid in substantially the same 
manner, as described in Step 2 of Example 25. The product was obtained as an off- 
white solid. m.p. 77-78''C. Mass spectrum (ESI. [M+H]+) m/z 454. ""H NMR (400 
MHz. DMS0-d6) 8 8.00 (s. 1H), 7.78 (d. 2H. J = 8.70 Hz). 7.67 (d, 1H. J = 8.85 Hz). 

25 7.61 (dd. 1H. J = 8.70 and 1.68 Hz). 7.44 (s, 1H). 7.42-7.41 (m. 3H). 7.06 (d. 2H. J = 
7.94 Hz). 6.94 (d. 2H. J = 8.09 Hz). 5.83 (s. 2H). 4.29 (q. 2H). 2.21 (s. 3H). and 1.30 
ppm (t. 3H). 

Bemental Analysis for C26H22F3NO3: 
Calculated: C. 68.87; H. 4.89; N. 3.09. 
30 Found: C. 69.00; H. 4.66; N. 3.06. 
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Steps 

{1-(4-Methylbenzyl)*S-[4-(trifluoromethoxy)phenyl]-1H-indol-2-yl}methan 

Lithium aluminum hydride (0.244 g, 6.1 mmol) was added portionwise to a stirring 
5 solution of ethyl V(4-methylben2yl)-5-[4-(trifluoromethoxy)phenyl]-1H-indole-2- 
carboxylate (2.0 g, 4.4 mmol) in ethyl ether (17 mL) at O'C under a nitrogen 
atmosphere over a period of 5 minutes. The mixture was then warmed up to room 
temperature. After the reaction mixture was stinred at room temperature for 5 hour, 
the reaction was carefully quenched with water then filtered. The filtrate was 
10 extracted with ethyl acetate. The organic extract was washed with water and brine, 
dried over anhydrous magnesium sulfate and evaporated to afford the title compound 

as a white solid (1.56 g, 86 %). Mass spectmm (ESI, [M+H]+) m/z 412. 1hnMR 
(400 MHz, DMSO-d6): 6 7.81 (s. 1H), 7.76 (d. 2H, J = 6.71 Hz). 7.45-7.35 (m, 4H). 

7.08 (d, 2H. J= 7.74 Hz). 6.96 (d. 2H, J= 8.09 Hz). 6.50 (s, 1H), 5.44 (s. 2H), 5.35 (t. 
15 1 H). 4.60 (d. 2H), and 2.23 ppm (t. 3H). 
Elemental Analysis for C24H20F3NO2: 
Calculated: C. 70.07; H. 4.90; N, 3.40. 
Found: C, 69.80; H, 4.75; N, 3.34. 

20 Step 4 

{1 -(4-Methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-2-yl}methyl acetate 

Acetyl chloride (0.222 mL. 3.08 mmol) was added to a stirring solution of {1-(4- 
methylbenzyl)-5-[4-(trifluoromethoxy)phenyQ-1H-indol-2-yl}methanol (0.507 g, 1.23 

25 mmol) and N,N-diisopropylethylamine (0.547 mL, 3.08 mmol) in methylene chloride 
(8 mL) at O'^C under a nitrogen atmosphere over a period of 5 minutes. After the 
reaction mixture was stirred at room temperature overnight, the reaction was 
quenched carefully with water. The aqueous mixture was extracted with ethyl 
acetate. The organic extract was washed with water and brine, dried over anhydrous 

30 magnesium sulfate and evaporated to afford the title compound as a solid (0.557 g, 
99.6 %), mp: 125-126 'C. Mass spectrum (ESI, [M+Hf ) m/z 454. ^HNMR (400 
MHz, DMS0-Gf6): 5 7.86 (s, IN). 8.77 (d. 2H. J = 8.96 Hz). 7.48-7.40 (m. 4H). 7.09 
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(d, 2H, J = 7.94 Hz), 6.90 (d. 2H, J = 7.94 Hz). 6.70 (s. 1H). 5.44 (s, 2H), 5.23 (s. 
2H), 2.23 (s, 3H). and 1.85 ppm (s, 3H). 
Elemental Analysis for C26H22F3NO3: 
Calculated: C. 68.32; H, 4.94; N. 3.07. 
5 Found: C. 67.96; H. 4.57; N. 2.96. 

Steps 

{2-I(Acetyloxy)methyll-1-(4-inethylbenzyl)-5-[4-(trmuoromethoxy)phenyll-1H- 
indol-3-yl}(oxo)acetic acid 

10 

The title compound was prepared from {1-(4-methylbenzyl)-5-[4-(trifluoromethoxy)- 
phenyl]-1H-indol-2-yl}methyl acetate and oxalyl chloride in substantially the same 
manner, as described in Step 3 of Example 25. The product was obtained as a light 
brown solid, mp: 79-80»C. Mass spectmm (ESI, [M-H]-) m/z 524. 1 HNMR (400 MHz, 
15 DMS0-£/6): 5 14.50 (br s, 1H). 8.20 (s. 1H). 7.74 (d, 2H, J = 8.55 Hz), 7.70 (d. 1H. 
J = 8.69 Hz), 7.62 (d. 1H, J = 8:55 Hz), 7.47 (d. 2H. J = 8.25 Hz). 7.15 (d. 2H. J = 
7,88 Hz), 6.99 (d. 2H. J = 7.78 Hz). 5.64 (s. 2H). 5.53 (s. 2H). 2.25 (s. 3H). and 1 .83 
ppm (s, 3 H). 

Elemental Analysis for C28H22F3N06: 
20 Calculated: C, 64.00; H. 2.67; N, 2.67. 
Found: C, 63.77; H, 3.99; N, 2.65. 

Example 42 

{2-(Hydroxymethyl)-1-(4Hnethylbenzyl)-5-[4-(trifluoromethoxy)phenyll-1H-lndol- 
25 3-yl)(oxo)acetic acid, potassium salt 

A solution of {2-I(acetyloxy)methyO-1-(4-methylbenzyl)-5-[4-{trifluoromethoxy)phenyl]- 
1Wndol-3-yl}(oxo)acetic acid (0.50 g, 0.96 mmol) (Step 5 of Example 41) and 
aqueous potassium hydroxide (1.0 N, 2.38 mL, 2.38 mmol) in THF : water (1 : 1, 16 
30 mL) was stinred at room temperature for 4 hours. The reaction mixture was 
evaporated to dryness. The residual solid was stirred in water : hexane (8 : 92, 100 
mL) and filtered to give the title compound as a white solid (0.4 g). mp: 248-249.5°C. 
Mass spectrum (ESI. [M-H]') m^482. ^HNMR (400 MHz, DMSO-de): S 8.51 (s. 1H). 

-81- 



03000253A1 1 > 



wo »3/0(KI253 



7.73 (d. 2H. J = 8.86 Hz). 7.50 (d. 1H, J = 8.56 Hz). 7.45 (d. 1H. J = 8.55 Hz). 7.43 
(d. 2H. J - 7.94 Hz). 7.09 (d. 2H. J = 8.09 Hz). 7.05 (d. 2H. J = 8.09 Hz). 5.74 (t. 1 H). 
5.55 (s, 2H). 4.80 (d. 2H. J = 6.80 Hz), and 2.23 ppm (s. 3 H). 
Elemental Analysis for C2eH2oF3N05* 1 .0 K • 0.8 H2O: 
5 Calculated: C. 58.27; H. 3.87; N, 2.61. 
Found: C. 58.14; H, 3.82; N, 2.59. 



Example 43 

f2>[(Acetyloxy)methy|]-1 -benzyl-5*[4-(trifluoromethoxy)phenyq-1 H-indol-3- 
10 yl}(oxo)acetic acid 

» 

Stepi 

Ethyl 5-bromo-1-benzyl-1 H-indole-2-carboxylate 

15 The title compound was prepared from ethyl 5-bromo-1H-indole-2-carboxylate and 
benzyl bromide in substantially the same manner, as desaibed in Step 1 of Example 

25. The product was obtained as a light yellow solid. Mass spectnim (ESI, [M-t-H]***) 

m/z 358. IhNMR (300 MHz, DMSO-de): 8 7.94 (s. 1H). 7.55 (d, 1H, J = 9.01 Hz), 

7.42 (d. 1H. J = 8.85 Hz), 7.34 (s, 1H). 7.30-7.21 (m, 3H). 6.99 (d, 2H. J = 7.94 Hz), 
20 5.85 (s. 2H). 4.28 (q, 2H), and 1 .28 ppm (t. 3H). 
Elemental Analysis for Ci8Hi6BrN02: 
Calculated: C, 60.35; H. 4.50; N. 3.91. 
Found: C, 69.19; H, 4.51; N. 3.75. 

25 Step 2 

Ethyl 1 •benzyl-5-[4-(trifluoromethoxy)phenyl]-1 N-indole-2-carboxylate 

The title compound was prepared from ethyl 5-bromo-1-benzyl-1H-indole-2- 
carboxylate and 4-(trifluoromethoxy)phenylboronic acid in substantially the same 
30 manner, as described in Step 2 of Example 25. The product was obtained as an oil. 
Mass spectrum (ESI, [M+H]+) m/z 440. 1hNMR (400 MHz, DMSO-dg): 5 8.01 (s. 
1H). 7.79 (d. 2H. J = 8.86 Hz). 7.67 (d. 1H. J = 8.85 Hz), 7.62 (dd. 1H. J = 8.70 and 
1.68 Hz), 7.44-7.42 (m. 2H). 7.28-7.20 (m. 3H). 7.04 (d, 2H, J * 7.94 Hz), 5.88 (s, 
2H). 4.28 (q. 2H), and 1.29 ppm (t, 3H). 
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Steps 

{1-benzyl-5-[4-(trlfluoromethoxy)phenyll-1W-lndol-2-yl}methanoI 

5 The title compound was prepared from Ethyl 1-benzyl-5-[4-(trifluoromethoxy)phenyl3- 
1H-indole-2-carboxylate (Step 2 of Example 25) and lithium aluminum hydride in 
substantially the same manner, as described in Step 1 of Example 21. The product 
was obtained as a white solid, mp: 108-109'C. Mass spectrum (ESI. [M+H]*) mlz 
398. 1HNMR (400 MHz. DMSO-de): 5 7.82 (s. 1H), 7.76 (d, 2H. J = 8.86 Hz). 7.42- 

10 7.36 (m. 4H). 7.29 (d. 1H. J = 7.03 Hz). 7.27 (d. 1H. J = 7.63 Hz). 7.23-7.20 (m. 1H). 
7.06 (d. 2H. J = 7.03 Hz). 6.52 (s. 1H). 5.50 (s. 2H). 5.36 (t. 1H). and 4.60 ppm (d. 
2H). 

Elemental Analysis for C23Hi8F3N02: 
Calculated: C, 69.52; H. 4.57; N, 3.52. 
15 Found: C, 69.21; H. 4.38; N, 3.40. 

Step 4 

{1 ■benzyl-5-[4-(trifluoromethoxy)phenyq-1ff-indol-2-yl}inethyl acetate 

20 The title compound was prepared fitjm ethyl {1-benzyl-5-[4-(trifluoromethoxy)phenyl]- 
1H-indole-2-yl}methanol in substantially the same manner, as described in Step 2 of 
Example 42. The product was obtained as an oil. Mass spectrum (ESI, IM+H]+) m/z 
440. 1HNMR (300 MHz, DMSO-ofg): 6 7.88 (s. 1H). 7.77 (d, 2H. J = 8.87 Hz), 7.48- 
7.40 (m. 4H). 7.29-7.22 (d. 3H). 7.00 (d, 2H. J = 7.01 Hz). 6.72 (s. 1M). 5.50 (s. 2H). 

25 5.24 (s. 2H). and 1 .80 ppm (s. 3H). 
Elemental Analysis for C25H20F3NO3: 
Calculated: C, 68.33; H. 4.59; N. 3.19. 
Found: C. 68.18; H. 4.70; N. 3.06. 
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Steps 

{2-[(Acetyloxy)methyq>1-benzyl-5-['Htrffluoromethoxy)phenyq-1H-inclol-3- 
yl}(oxo)acetic acid 

5 The title compound was prepared from {1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1H. 
indol-2-yl}methyl acetate and oxalyl chloride in substantially the same manner, as 
described in Step 3 of Example 25. The product was obtained as a brown solid, mp: 
85-86'C. fy/lass spectmm (ESI, [M-H]-) m/ir 510. IhNMR (400 MHz, DMSO-dg): 5 
14.40 (br s. 1H). 8.20 (s. 1H). 7.76 (d. 2H, J = 6.72 Hz). 7.72 (d. 1H. J = 8.70 Hz), 
1 0 7.63 (d. 1 H, J = 8.70 Hz). 7.48 (d, 2H. J = 8.24 Hz). 7.34-7.25(m. 3H), 7.08(d, 1 H, J « 
7.23 Hz), 5.70 (s, 2H), 5.53 (s. 2H). and 1.78 ppm (s, 3 H). 
Elemental Analysis for CrrHaoFsNOe: 
Calculated: C. 63.41 ; H. 3.94; N, 2.74. 
Found: C, 63.02; H, 3.97; N. 2.64. 

15 

Example 44 

{1-Benzyl-2-(hydroxymethyi)-5^4Ktrifluoromethoxy)phenyi]-1H-indol-3- 
yl}(oxo)acetic acid, potassium saK 

20 The title compound was prepared from {2-[(acetyloxy)methyl]-1-benzyl-5-[4- 
(trifluoromethoxy)phenyl]-1 Wndol-3-yi}(oxo)aoetic add (Step 5 of Example 43) and 
aqueous potassium hydroxide in substantially the same manner, as described in 
Example 42. The product was obtained as a white solid, mp: 280-282"C. Mass 
spectrum (ESI. [M-H]-) m^468. ^HNMR (400 MHz, DMSO-dg): 6 8.51 (s, 1H), 7.72 

25 (d, 2H, J - 8.70 Hz). 7.52 (d, 1H. J = 8.55 Hz), 7.47-7.43 (m. 3H). 7.31-28 (m. 2H). 
7.23 (d, 1H. J = 7.18 Hz). 7.15 (d, 2H. J = 7.18 Hz). 5.75 (t. 1H). 5.62 (s. 2H). and 
4.81 ppm(d. 2H. J =6.72 Hz). 
Elemental Analysis for C25HieF3N05» 1 .0 K • 1 .0 H2O: 
Calculated: C. 57.14; H. 3.64; N. 2.67. 

30 Found: C, 57.05; H. 3.42; N, 2.55. 
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Example 45 

[5.(3-Chlorophenyl)-1-cyclopentyl-1H-lndol.3-yll-oxo-acetlcacid 
Stepi 

5 5-(3-Chlorophenyl)indole 

A stirred slurry of 4.23g (40 mmol) NazCOa, 1.84 g (9.4 mmol) 5-bromoindole. 1.88 g 
(10 mmol) 3-chlorophenylboronic add, and 0.29 g (0.25 mmol) Pd(PPh3)4 in 50 mL 
1 :1 EtOH-water was heated to reHux for 2.5 hours. The reaction mixture was allowed 
10 to cool and was then poured into 400 mL water and extracted with EtOAc. The 
organic layer was separated, dried over MgSO*. and concentrated to afford 2.15 g 
crude 5-(3-chlorophenyl)indole as a tan solid. 

Step 2 

15 i^enzenesulfonyl-5-(3-chlorophenyI)-1H-lndole 

To a stirred slurry of 0.61 g (12.7 mmol), 50% dispersion of NaH in mineral oil. in 36 
mL anhydrous THF was added 2.15 g crude 5-(3-chlorophenyl)indole (Step 1 of 
Example 45). The solution was allowed to stir at room temperature 15 min upon 
20 which time 1.2 mL (9.4 mmol) phenylsulfonyl chloride was added dropwise. The 
solution was allowed to stir at room temperature overnight and was poured into water 
and extracted with EtOAc. The organic phase was dried over MgSO^ and 
concentrated. The crude product was chromatographed on SiOa using 10-25% 
EtOAc-Hex to afford 1.46 g 1.benzenesulfonyl-5-(3-chlorophenyl)-1W-indole as a tan 

25 solid. 
Step 3 

5-(3-Chlorophenyl)-1 -cyclopentyl-1 H-indole 

30 A 5 mL conical glass microwave reaction vessel with stir bar. sealed with a septum 
and swept with nitrogen, was charged v«th a solution of 0.08 g (0.22 mmol) 1- 
(benzenesulfonyl-5-(3-chlorophenyl)-1H-indole In 1.2 mL anhydrous toluene. 32 jiL 
(0.33 mmol) cyclopentanol was added with stining. followed by 0.3 mL 1.0M solution 
of KOt-Bu in THF. The septum was removed and the vial was sealed with a cap. The 

35 reaction vessel was heated to 150»C for 350 seconds in a microwave reactor 
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(Personal Chemistry Inc., Mtlford, MA) and allowed to cool to room temperature. An 
aliquot removed for LC analysis indicated that the reaction was complete. The crude 
reaction mixture was taken up in 10 mL of brine and extracted with EtOAc. The 
organic phase was filtered through an 8 mL aqueous/organic separation column 
5 (Alltech Associates, Inc., Deerfield, !L) and was concentrated. The residue was 
purified by RP-HPLC (see Note 1 below) to give 11.2 mg 5-(3-chlorophenyl)-1- 
cyclopentyl-IH-indole as an oil. 

Step 4 

1 0 [5-(3-Chlorophenyl)-1 -cyclopentyl-1 H-indoN3-yl]-oxo-acetic acid 

The product from Step 3 of Example 45 was dissolved in 0.5 ml anhydrous THF and 
50 |iL (C0C1)2 was added. The solution was mixed at room temperature overnight 
with orbital shaking. An aliquot removed for LC analysis indicated that the reaction 
15 was complete. The solution was added to 1 mL aqueous NaHCOa and the vial was 
capped and shaken. 0.1 mL 2N HCI was added and the vial was again capped and 
shaken. The reaction was concentrated to dryness under vacuum. The residue was 
purified by RP-HPLC (see Note 1 below) to give 6.4 mg of the title compound as an 
oil. 

20 LCMS Data (see Note 2 below): 
Molecular ion and retention time: 
366 (M-H); 2.98 min. 

Note 1 : Semi-preparative RP-HPLC conditions: 

25 Gilson Semi-Preparative HPLC system with Unipoint Software 

Column: Phenomenex CI 8 Luna 21.6 mm x 60 mm. 5 ^M; Solvent A: Water (0.02% 

TFA buffer); Solvent B: Acetonitrile (0.02 % TFA buffer); Solvent Gradient: Time 0: 

5% B; 2.5 min: 5% B; 7 min: 95% B; Hold 95% B 5 min. 

Flow Rate: 22.5 mUmin 
30 The product peak was collected based on UV absorption and concentrated. 

Note 2: Analytical LCMS conditions: 

Hewlett Packard 1 100 MSD with ChemStation Software 
Column: YMC ODS-AM 2.0 mm x 50 mm 5 column at 50**C 
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Solvent A: Water (0.02% formic acid buffer) 

Solvent B: Acetonitrile (0.02 % formic acid buffer) 

Gradient: Time 0: 50/0 B; 0.3 min: 5% B; 3.0 min: 95o/o B; Hold 95% B 2 min. 

Flow rate 1.0 mUmin 

5 Detection: 254 nm DAD; API-ES Scanning Mode Negative 150-700; Fragmentor 70 
mV. 

Follov^ing the procedure described in Steps 1-4 of Example 45. and using 5- 
bromoindole. 3^hlorophenyl boronic add. 4-methoxyphenylboronic add. A-trrfluoro- 
10 methylphenylboronic acid, or 3-trifluorophenylboronic add. and cydopentano 
cyclohexylmethanol. cyclobutylmethanol. 3.methylcyclopentanol. or cyclopentyl- 
propanol. compounds of Examples 46-59 were prepared: 

Example 46 

15 [5-(3.chlorophenyI)-1.(cyclobutylmethyl)-1H-lndol-3-yO(oxo)acehcac.d 

(LCMS^ Data: Molecular Ion and retention time): 366 (M-H); 3.02 min 

Example 47 

[5.(3-chlorophenyI)-1-(3Hnethylcyclopropyl).1HHndol-3-yl](oxo)acetlcaa^ 

20 (LCMS^ Data: Molecular ion and retention time): 380 (M-H); 3.15 min 

Example 48 

I5.(3-chlorophenyl)-1-(cyclohexylmethyl).1H-lndol.3^a(oxo)acet.cacld 

(LCMS^ Data: Molecular Ion and retention time): 394 (M-H); 3.37 min 

25 

Example 49 

[5.(4.trifluoromethylphenyl).Hcyclopentyl)-1H.|ndol-3-yll{oxo)acet.cacld 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.06 min 

30 Example 50 

[M4.trlfluoromethylphenylHKcyclolnrtylmethy0.1H.lndol.3^^^^^^^^ 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.10 min 
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Example 51 

[5-(4-trifluoromethylphenyl)-1 -(3-methyicyclopentyl)-1 H-indol-3*yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 414 (M-H); 3.22 min 

5 

Example 52 

[5-(44rifluoromethylphenyl)-1-(cyclohexylmethyl)-1H-indol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 428 (M-H); 3.36 min 

10 

Example 53 

[5-(4-trifluoromethylphenylH-(cyclopentylpropyl)-1H«lndol-3-yq(oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 442 (M-H); 3.53 min 

15 

Example 54 

[5-(3-trifluoromethylphenyl)-1 -(cyciopentyl)*1 H-tndol-3-yl](oxo)acetic acid 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.08 min 

20 Example 55 

[5*(3-trifIuoromethylphenyi)-1 -(cyclobutylmethyl)-l H-indol-3-yl](oxo)acetic acid 

(LCMS^ Data: Molecular ion and retention time): 400 (M-H); 3.08 min 

Example 56 

25 [5«(3-trifluoromethylphenyl)-1 -(3-methylcyclopentyl)-1 H-indol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 414 (M-H); 3.22 min 
Example 57 

30 [5-(3-trifluoromethylphenyl)-1 -(cyclohexylmethyl)-l H*indol-3-yl](oxo)acetic 
acid 

(LCMS^ Data: Molecular ion and retention time): 428 (M-H); 3.35 min 
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Example 58 

[5-(3.trifluoromethylphenyl).1-{cyclopentylpropyl)-1H-lndol-3-yl](oxo)acetlc 
acid 

(LCMS^ Data: Molecular ion and retention time): 442 (M-H); 3.51 min 

5 

Compound of Example 58 was resynthesized on a larger scale and purified by 
preparative HPLC to give a yellow solid: NMR (db-DMSO, 400 MHz) 5 0.95-1.20 
(m, 5H). 1.50-1.71 (M. 5H). 1.78-1.90 (m. 1H). 4.22 (d. J= 6.9 Hz. 2H). 7.43 (d. J= 6 
Hz. 1H). 7.52 (t. J= 7.9 Hz. 1H). 7.65 (d. J= 8.36. 2H). 7.70 (s. IN). 7.79 (d. J= 8.6 
10 Hz, 1 H), 8.43 (s, 1 H). 8.50 (s, 1 H). Mass spectrum: (ESI. [M+H]+): m/z 396 

Example 59 

[5-(4.methoxyphenyl)-1-{cyclohexylmethyl)-1H-lndol-3-yll(oxo)acetlcacld 

(LCMS^ Data: Molecular ion and retention time): 390 (M-H); 2.88 min. 

15 

Example 60 

1 ■Methyl-6-(4-trifluoromethyl-phenylH H-indole^-carboxyllc acid 

To a solution of l.methyl-6-(4-trifluoromethyl-phenyl)-1H-indole (0.483g, 1.75 mmol) 
20 in dry THF (10 mL) at -78''C was added n-butyllithium (0.84mL, 2.1 mmol). The 
reaction mixture was stin^d under nitrogen at -78°C for 30 minutes then at -50 to 
-40°C for 30 minutes. It reaction temperature was cooled to -78°C and crushed dry 
ice (3.5g, 80 mmol) was added. The reaction mixture was stirred overnight at room 
temperature. It was then concentrated and partitioned in 2N hydrochloric add and 
25 ethyl acetate. The organic phase was washed with water and brine, dried over 
anhydrous magnesium sulfate and evaporated to dryness. The residue was purified 
by flash chromatography using 10-50% ethyl aceate in hexane as an eluanL The title 
compound was obtained as a yellow solid (0.108g. 19%). mp: 237-239°C (dec). 
Mass spectrum (-APCI. [M-HT) /n^318. ^HNMR (400 MHz, DMSO-ds): 612.8-13.2 
30 (br s. 1 H). 8.0 (d. 2H. J=8.1 Hz). 7.95 (s. 1H). 7.75-7.85 (m. 3H). 7.5 (dd. 1H. J=8.3 
and 1.5 Hz). 7.25 (s, 1H). and 4.10 ppm (s. 3H). 
Elemental Analysis for Ci7Hi2FaN02: 
Calculated: C. 63.95; H, 3.79; N. 4.39. 
Found: C. 63.86; H. 3.55; N, 4.34. 
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Example 61 

6K44ert-Butyl-phenyi)-1-methyl-1H-indole-3<arboxylicacid 

5 6-(4-tert-Butyl-phenyl)-1-methyl-1H-lndole-3-cart)Oxylic acid was prepared from 6-(4- 
tert-butyl-phenyl)-1-methyHH-indole (0.541g, 2.05 mmol), n-butyllithium (0.98 mL. 
2.5 mmol), crushed dry ice (3g. 70 mmol) In dry THF (10 mL) according to the 
procedure described in Example 60. Purification by flash chromatography using 10- 
50% ethyl acetate in hexane and 100% ethyl acetate as eluants afforded the title 

10 compound as a light yellow solid (0.0675g, 10.7%). mp: 236-238°C (dec). Mass 
spectrum (-APCI. [M-H]") m/z 306. ""HNMR (400 MHz, DMSO-dg): 5 12.8-13.0 (br s, 
1H). 7.8 (s. 1H), 7.65-7.7 (m. 3H). 7.45-7.5 (m, 2H), 7.4 (dd. 1H, J=8.3 Hz and 1.6 
Hz), 7.2 (d. 1H. ^0.75 Hz), 4.05 (s, 3H) and 1.35 ppm (s. 9H). 
Elemental Analysis for C20H21NO2: 

15 Calculated: C. 78.15; H, 6.89; N, 4.56. 
Found: C, 77.82; H. 6.89; N, 4.42. 

Example 62 

1 -Benzyl-5-(3-chlorD-4-fluoro-phenyl)-1 H-indole-3-carboxylic acid 

20 

1-Benzyl-5-(3-chloro-4-fluoro-phenyl)-1H-indole-3-carboxylic add was prepared from 
1-benzyl-5-(3-chloreHWIuorophenyl)-1«.indole (17.99g. 53.6 mmol). n-butylllthium 
(26 mL. 65 mmol), crushed dry ice (20g. 450 mmol) in dry THF (180 mL) according to 
the procedure described in Example 60. Purification by HPLC using 85% acetonitrile 

25 in water as the mobile phase afforded the title compound as a light pink solid (6.51g, 
32%), mp: ISg-m^C. Mass spectrum (+APCI. [M+HJ+) m/z 380. ^HNMR (400 MHz, 
DMSO-of«): 5 13.5-13.8 (br s, 1H). 8.05 (dd, 1H. J=6.5 Hz and 2.6 Hz). 8.0 (dd, 1H, 
JS6.1 Hz and 2.4 Hz ), 7.9 (d, 1H. J=1.5 Hz). 7.5-7.55 (m. 2H), 7.4 (dd. 1H, J=8.5 Hz 
and 2.0 Hz). 7.3-7.35 (m, 2H). 7.2-7.25 (m. 3H), 6.55 (dd. 1H. J=3.2 Hz and 0.75 Hz) 

30 and 5.45 ppm (s. 2H). 

Elemental Analysis for C22H15CIFNO2: 
Calculated: C, 69.57; H. 3.98; N. 3.69. 
Found: C. 69.87; H, 3.83; N. 3.69. 
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Example 63 

. [1-Methyl-5-(44rifluoromethyl-phenyl)-1H-lndol-3-yl]-acetic acid 
5 Step 1 

(5-Bromo-1 H-indol-3-ylmethyl)<iiniethyl-amine 

To a mixture of 40% aqueous dimethylamine (5.95g, 52.8 mmol). 37% aqueous 
formaldehyde (4.21 g. 51.9 mmol) and acetic add (7 mL) was added 5-bromo-1H- 

10 indole (9.79g, 49.9 mmol). The reaction mixture was stin-ed for 21 hours at room 
temperature and poured Into a 2.5 N sodium hydroxide/ice mixture (200 mL). This 
was extracted with ethyl acetate, washed with water and brine, dried over 
magnesium sulfete and evaporated to dryness. It was dried at eo^C for 30 minutes to 
yield (5-bromo-1H-indol-3-ylmethyl)-dlmethyl-amine (11. 2g) as a brown solid: mp 

15 160-162 "C. IhNMR (200 MHz, DMSO-de): 511.1 (br s. 1H), 7.75 (s, 1H), 7.15-7.35 
(m. 3H), and 3.5 ppm (s, 2H). 

Step 2 

(5-Bromo-1 HHndol-3*yl)-acetonitrlle 

20 

To an ice cooled suspension of (5-bromo-1H-indol-3-ylmethyl)-dimethyl-amine 
(11. 2g, 44.1 mmol) in benzene (145 mL) wasd added iodomethane (8.2 mL, 130 
mmol). The reaction mixture was stirred overnight at room temperaturea and 
concentrated. The residue was dissolved in THF (210 mL). Trimethylsilyl cyanide 

25 (11.7 mL, 87.7 mmol) and tetrabutylammonium fluoride (140 mL, 140 mmol of a 1.0 
M solution in THF) were added. After stimng for 2.5 hours, at room temperature, 
water (12 mL) was added. The mixture was partially concentrated. The residue was 
partitioned in ethyl acetete and water. The organic phase was washed with water 
and brine, dried over anhydrous magnesium sulfate and evaporated to dryness. 

30 Purification by flash chnDmatography using 15-35% ethyl acetete in hexane as an 
eluant afforded (5-bromo-1H-indol-3-yl)-acetonitrile (5.30g, 51%) as a mauve solid, 
mp 105-106°C. "IrNMR (300 MHz, DMSO-dg): 611.35 (s, 1H), 7.8 (d, 1H, J=2.2 Hz). 
7.35-7.45 (m, 2H). 7.2-7.3 (m. 1H). and 4.0 ppm (s, 2H). 
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Steps 

[5-(4-Trifluoromethyl-phenyl).1H*indoi*3-yq>acetonitrile 

5-bromo-1H-indol-3-yl)-acetonitrile (1.94g, 8.25 mmol) was coupled to 4- trifluoro- 
5 methylphenylboronic acid (2.04g. 10.7 mmol), using [1,1'-bis(diphenylphosplilno)- 
feiTocene]dichloropalladium (II) complex with dichloromethane (1:1) (0.331 g, 0.405 
mmol), and potassium carbonate (2.30 g, 16.6 mmol). in dioxane (83 mL) and water 
(8.3 mL), according to the procedure described in Step 1 of Example 11. Puricatlon 
by HPLC using 40% (6% MTBE in methylene chloride) In hexane as the mobile 
10 phase yielded the title compound as a white solid (0.872g, 35%). "IhnMR (300 MHz, 
DMSO-c^e): 6 11.3 (s. 1H). 8.0 (s, 1H). 7.9 (d, 2H. J=8.8 Hz), 7.8 (d. 2H. J=8.8 Hz). 
7.55 (s. 2H), 7.45 (s, 1H). and 4.1 ppm (s. 2H). 

Step 4 

1 5 [1 •Methyi-5-(4-trmuoromethyl-phenyl)-1 H-indol-3-yl]-acetonitrile 

[1-Methyl-5-(4-trifluon5methyl-phenyl)-1H-indol-3-yl]-acetonitrile was prepared from 
[5-(4-trlfluoromethyl-phenyl)-1H-indol-3-yl]-acetonitrile (0.377g. 1.26 mmol), sodium 
hydride (0.117g, 2.93 mmol of a 60% dispersion on mineral oil), iodomethane ( 0.17 
20 mL, 2.8 mmol) and THF (10 mL) according to the procedure described in Step 2 of 
Example 1. Purification by flash chromatography using 5-15% ethyl acetate in 
hexane as an eluant affored the title compound as a yellow semi-solid (0.237g, 60%), 
1HNMR (300 MHz, DMSO-de): 5 8.0 (s, IN), 7.9 (d, 2H, J=7.7 Hz). 7.8 (d. 2H. J^7.7 
Hz). 7.6 (s, 2H). 7.45 (s. 1H) 4.15 (s, 2H) and 3.8 ppm (s, 3H). 

25 

Steps 

[1 -Methyl-5^4-trlfluoromethyl-phenyl)-1 H-lndol-3-yl]-acetic acid 

The mixture of [1-methyl-5-(4-trifluoromethyl-phenyl)-1H-indol-3-yl]-acetonltrile 
30 (0.230g. 0.732 mmol). potassium hydroxide (2.16g, 38.5 mmol), methanol (5 mL) and 
water (5 mL) was heated at reflujed for 24 hours. The reaction mixture was cooled 
to room temperature and concentrated. Water was added and the mixture was 
acidified with 2N hydrochbric add. The mixture was extracted with ethyl acetate, 
washed with water and twine, dried over anhydrous magnesium sultete and 
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evaporated to dryness. Purification of the residue by HPLC using 4% methanol in 
methylene chloride as the mobile phase afforded the title compound as a light brown 
solid (0.0598 g, 25%), mp leT-iee^C. Mass spectrum (+APCI. [M+H]+) m/z 334. 
1HNMR (400 MHz, DMSO-de): 5 12.1-12.4 (br s. 1H). 7.9 (d. 3H. J=7.8 Hz). 7.8 (d. 
5 2H. Js8.1 Hz). 7.55 (d. 2H, J=1.2 Hz). 7.3 (s. 1H). 3.8 (s. 3H) and 3.7 ppm (s. 2H). 
Elemental Analysis for C18H14F3NO2: 
Calculated: C, 64.86; H, 4.23; N. 4.20. 
Found: C, 64.88; H, 4.17; N. 4.03. 

10 Example 64 

2-[1-[4Hferf-Biityl)benzyl]-5^3-niethylphenyl)-1H-indol-3-yl]-aceticacid 

Hydrazine monohydrate (0.56 mL, 11.75 mmol) was added to a stining solution of 
2.[i-[4-(te/t-Butyl)benzyl]-5-(3-methylphenyl)-1H-indol-3-yl]-2-oxoacetic acid (1.0 g. 

15 2.35 mmol) in 2-methoxyethanol (10 mL). After the mixture was heated to 60°C. 
Sodium methoxide (1.34 g. 23.5 mmol) was added portionwise to the mixture. The 
reaction mixture was then slowly heated to ISO'C, and concentrated. The mixture 
was kept stining at 150'C for 1 hour. The reaction mixture was cooled and poured 
onto ice water (100 mL). The aquoues mixture was extracted with methylene 

20 chloride and acidified with concentrated hydrocloric acid at 0°C. The organic extracts 
were washed with water and brine. Evaporation of the solvent and purification by 
flash column chromatography (5% methanol in methylene chloride) afforded an 
orange solid (0.452 g), m.p. 91-92°C. Mass spectmm [+ESI, (M+H)+] m/z 412. ""H 
NMR (400 MHz, DMSO-cffi) 5 12.00 (br s. 1H), 7.75 (s, 1H). 7.51 (d. 1H, J = 8.55 

25 Hz). 7.45 (s, 1H). 7.42-7.37 (m. 3H). 7.32-7.29 (m. 3H). 7.15 (d. 2H. J = 8.25 Hz). 
7.19 (d. 1H, J « 7.48 Hz). 5.34 (s. 2H). 3.70 (s. 2H). 2.37 (s. 3H). and 1.22 ppm (s. 
9H). 

Elemental Analysis for C2BH27NO3 0.1 H2O 
Calculated: C. 81.36; H. 7.12; N, 3.39. 
30 Found: C, 81.15; H, 6.76; N. 3.52. 
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Example 65 

{1 -(4-Methylbenzyl)-5-[4^trtfluoromethoxy)phenyq-1 H-indol-3-yl}acetic acid 

The title compound was prepared from {1-(4-methy!benzyl)-5-[4-(trlfluoromethoxy) 
5 phenyll-1H-lndol-3-yl}(oxo)acetic add, hydrazine monohydrate and sodium 
methoxide according to the procedure described in Example 64. The product was 

obtained as a brown solid, mp: 62-63''C. Mass spectrum (-ESI, [IVI-H]") m/z 438. 
IhNI^R (400 MHz, DMSO-de): 5 7.79 (s, 1H). 7.75 (d. 2H. J = 8.70 Hz), 7.50 (d, 1H. 
J = 8.56 Hz), 7.42-7.39 (m, 4H), 7.12 (d. 2H, J = 8.55 Hz), 7.1 1 (d, 2H. J = 8.55 Hz). 
10 5.34 (s, 2H), and 2.23 ppm (s, 3H). 
Elemental Analysis for C25H20F3NO3: 
Calculated: C, 68.33; H, 4.59; N, 3.19. 
Found: C, 68.00; H, 4.59; N. 3.40. 
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Claims: 



1. 



A compound of formula (i): 




OH 



(I) 



wherein: 



10 



15 



20 



X is a chemical bond, -CHr or -C(0)- ; 

Ri is selected from Ci-Cb alkyi, preferably Ci-Cs alkyi, -(CH2)n-C3-C6 
cydoalkyl wherein n is an integer from 0 to 4, pyridinyl, -CHrPyridinyl. phenyl and 
benzyl, the rings of the cydoalkyl. pyridinyl, phenyl and benzyl groups being 
optionally substituted by from 1 to 3 substituents independently selected from 
halogen, C1-C4 alkyi. C1-C4 peifluoroalkyl, -0-Ci-C4perfluoroalkyl. CrC4 alkoxy, -OH, 
-NHa, and -NOi 

R2 Is selected from H, Ci-Ce alkyi, Cs-Ce cydoalkyl, -CHj-CrCe cydoalkyl, d- 
C4 perfluoroalkyi, CH2OH and CH20(CO)CH3; 

R3 is selected from H, halogen, Ci-Ce alkyi, C1-C4 perfluoroalkyi. CrCe alkoxy, 
Cs-Ce cydoalkyl, -CH2-C3-C6 cydoalkyl, Ca-Ce cydoalkenyl, -CHa-Cs-Ce cydoalkenyl, 
-NH2, and -NO2; 

R4 is selected from CrCe cydoalkyl, -CHrCs-Ce cydoalkyl, C3-C6 
cydoalkenyl. -CH2-C3-C6 cydoalkenyl, phenyl, benzyl, benzyloxy, pyridinyl, and -CHr 
pyridinyl, with the rings of these groups being optionally substituted by from 1 to 3 
substituents independently selected from halogen, C1-C4 alkyi. C1-C4 perfluoroalkyi, - 
0-C,-C4 perfluoroalkyi, C1-C4 alkoxy, -OH, -NH2, -NO2 and (C0)Ci-C6 alkyi; 

or a phamnaceutically acceptable salt or ester fomn thereof. 



.95. 



wo ()3/000253 



PCT/U»»2/19J44 



A compound of Claim 1 of the fomnulae: 
0 




R4' 




N 



R2 



or 



N 



10 



15 



20 



wherein Ri, R2. R3 and R4 are as defined in Claim 1, or a phamiaceutically 
acceptable salt or ester form thereof. 

3. A compound according to Claim 1 or 2 wherein Ri is selected from Ci-Cs 
alkyi, C3-C6 cycloalkyi, -(CH2)n-C3-C6 cycloalkyl wherein n is an integer from 0 to 6, 
and benzyl, the rings of the cycloalkyl and benzyl groups being optionally substituted 
by from 1 to 3 groups selected from halogen. C1-C4 aikyi, C1-C4 perfluoroalkyi, -0-Cr 
C4 perfluoroalkyi. C1-C4 alkoxy, -OH, -NH2, and -NO2. 

4. A compound according to any one of Claims 1 to 3 wherein Ri is selected 
from 2-ethylbutyl, 3-methylcyclopropyl, 4-fluorobenzyl, 4-methylbenzyl, 4-feff- 
butylbenzyl, butyl, cydobutylmethyl, cyclohexylmethyl, cyclopentyl. cyclopentylpropyl. 
ethyl, methyl and methylcydopropyl. 

5. A compound according to any one of Claims 1 to 4 wherein R3 is selected 
from H, halogen. Ci-Ce alkyI, C1-C4 perfluoroalkyi. Ci-Ce alkoxy, Ca-Ce cycloalkyl. - 
CHs-CrCe cycloalkyl, -NH2. and -NO2. 

6. A compound according to any one of Claims 1 to 5 wherein R4 is phenyl. 

7. A compound according to any one of Claims 1 to 6 wherein R2 is selected 
from CH2OH, hydrogen and CH20(CO)CH3. 

8. A compound according to any one of Claims 1 to 7 wherein R2 is hydrogen. 
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9. A compound acxonding to any one of Claims 1 to 8 wherein R3 is hydrogen. 

10. A compound of Claim 1 of the formulae: 




R7 



5 wherein: 

Ri is selected from Ci-Cs alkyl. Cg-Ce cycloalkyl. -(CHaVCrCe cycioalkyi 
wherein n is an integer from 0 to 6. and benzyl, the rings of the cycloalkyl and l)enzyl 
groups being optionally substituted by from 1 to 3 groups selected from halogen, d- 
C4 alkyl, CrC4 perfluoroalkyl, -O-C1-C4 perfluoroalkyl. C1-C4 alkoxy. -OH. -NH2, and - 
10 NO2; 

R2 is selected from H, Ci-Ce alkyl. Cs-Cs cyckialkyl. -CHa-CarCe cydoalkyt. C- 
C4 perfluoroalkyl and CHjOH and CH20(CO)CH3; 

15 R3 is selected from H. halogen. Ci-Ce alkyl. C1-C4 perfluoroalkyl, Ci-Ce alkoxy. 

Ca-Ce cydoalkyl. -CHrCs-Ce cycloalkyl, -NH2. and -NO2; and 

R5, Re and R7 are independently selected from H, halogen, C1-C4 alkyl, C1-C4 
perfluoroalkyl, -0-01-04 perfluoroalkyl. O1-O4 alkoxy. -OH. -NH2. -NO2 and -(CO)Ci to 
20 Ce alkyl; or a pharmaceuBcally acceptable salt or ester form thereof. 

11. A compound according to Claim 10 wherein R5, Re and R7 are independently 
selected from methyl, trifluoromethyl. halogen, frifluoromethoxy. methoxy. acetyl, tert- 
bufyl and hydrogen. 

25 

12. A compound according to any one of Claims 1 1 wherein Re or R7 or both are 
hydrogen. 
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1 3. A compound of claim 1 which is selected from the group of: 

a) {1-Methyl-6-[4.(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic acid; 
5 b) {1 -Methyl-6-[4.(trTfluoromethyl)phenyll-1 H-indol-3-yl}(oxo)acetic acid; 

c) {1 -Ethyl-6-[4-(trifluoromethoxy)phenyIl-1 HHndol-3-yl}(oxo)acetic add; 

d) {1 -Ethyl-6-[4-(trifluoromethyl)phenyll-1 H-indol-3-yI}(oxo)acetic acid; 

and 

e) {1 -Ben2yl-6-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic 
10 acid; 

or a pharmaceutically acceptable salt or ester fonm thereof. 

14. A compound of daim 1 which is selected from the group of: 

a) {1 -Benzyl-6-[4-(trifluoromethyl)phenyl]-1 H-indol-3-yl}(oxo)acetic acid; 

b) {1 -[4-(fert-Butyi)benzyO-6-[4-(trifluoromethyl)phenyO-1 H-indol-3- 
yl}(oxo)acetic add; 

c) {1 -[4-{tert-Butyl)benzyl]-6-[4-(trifluoromethoxy)phenyl]-1 H-indol-3- 
yl}(oxo)acetic add; 

d) {1-Benzyi-5-[4-(trrfluoromethyl)phenyll-1 H-indol-3-yl}(oxo)acetic add; 
and e) {6-[4-(fert-Butyl)phenyll-1-niethyl-1H-indol-3-yl}(oxo)acetic add; 

or a pharmaceutically acceptable salt or ester fonm thereof. 

15. A compound of daim 1 which is seleded from the group of: 
a) [5-(4-Acetylphenyl}-1 -benzyM H-indol-3-yll(oxo)acetic add; 

25 b) {1 -Ben2yi-5-[4-(trlfluoromethoxy)phenyl]-1 H-lndol-3-yl}{oxo)acetic 

acid; 

c) {1 -Benzyl-4-[4«(trifluoromethyl)phenyl]-1 H-indol-3-yl}(oxo)acetic acid; 

d) {1-Benzyl-5-[4-(tert-butyl)phenyl]-1 H-indol-3-yl}(oxo)acetic acid; or 

e) [1 -Ben2yl-5-(3-chloro-4-fluorophenyl)-1 H-indol-3-yl](oxo)acetic add; 
30 or a phanmaceutically acceptable salt or ester fomn thereof. 
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16. A compound of claim 1 which is selected from the group of: 

a) {l.Benzyl-5-[3.5-bis(trifluoromethyl)phenyl]-1H-indol-3-yl}(oxo)acetic 

acid; 

b) {1 -Ben2yl-7-[4-(trifluoromethoxy)phenyn-1 H-indol-3-yl}(oxo)acetic 

5 acid; 

c) [1-Benzyl-7-(3-chloro-4-fluorophenyl)-1 H-indol-3-yl](oxo)acetic acid; 

d) {1 -(4-ferf-Butylbenzyl)-5-[4-(tiifluoromethoxy)phenyl]-1 H-indol-3- 
yl}(oxo)acetic acid; or 

e) {1 -Benzyi-4-[4-(trifluoromethoxy)phenyll-1 HHndoi-3-yl}(oxo)acetic 
10 acid; 

or a phamnaceutically acceptable salt or ester form thereof. 

17. A compound of daim 1 which is selected from the group of: 

a) [1 -Benzyl-6-(3-chlorophenyl)-1 H-indol-3-yl](oxo)acetic acid; 
1 5 b) {1-Benzyl-5-[3-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}(oxo)acetic 

add; 

c) (1-Benzyl-6-phenyl-1 H-indol-3-yl)(oxo)acetic add; 

d) ' (1 -Benzyi-5-phenyH H-indol-3-yl)(oxo)acetic add; or 

e) t1-(4-Methylbenzyl)-5-phenyl-1 H-indol-3-yll(oxo)acetic add 
20 or a phamiaceutically acceptable salt or ester fomri thereof. 

18. A compound of daim 1 which is selected from the group of: 

a) {l-(4-Methylbenryl)-5-[4-(trifluoromethoxy)phenyO-1HHndol-3-yO 

acetic add; 

25 b) {l.(4-Fluoroben2yl)-5-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl} 

acetic acid; 

c) [1 -(4-Fluoroben2yi)-5-phenyl-1 H-indol-3-yl](oxo)acetic add; 

d) 11 -Butyl-5-(4-chIorophenyl)-1 H-indol-3-yl](oxo)acetic acid; or 

e) [l-.Butyl-5-(3-chlorophenyl)-1H-indol-3-yl](oxo)aceticadd; 
30 or a pharmaceutically acceptable salt or ester form thereof. 

19. A compound of claim 1 wliich is selected from the group of: 

a) [l-Butyl-5-(3-methoxyphenyl)-1 H-indol-3-yI](oxo)acetic add; 
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b) [1-Butyl-5-(4-methoxyphenyl)-1 H-indol-3-yO(oxo)acetic add; 

c) {1 -Butyl-5-[4-(trifluoromethyl)phenyll-1 H-indol-3-yl}(oxo)acetic acid; 

d) [1-(4-*erf-BiJtylbenzyl)-5-(3-methylphenyl)-1 H-indol-3'yl](oxo)acetic 
acid; or 

e) [1-(4-re/f-ButylbenzyI)-5-(3-methoxyphenyl)-1H-indol-3-yl](o^^ 
acid 

or a pharmaceutically acceptable salt or ester form thereof. 

20. A compound of claim 1 which is selected from the group of: 

a) [1 -(4-ferf-Butylbenzyl)-5-(4-fert-butylphenyl)-1 H-indol-3-yl](oxo)acetic 
acid; 

b) [1-(4-te/f-Butylben2yl)-5-(3-chlorophenyl)-1H-indol-3-yll(oxo)acetic 
acid; 

c) [1-(4-tert-Butylbenzyl)-5-(4-chlorophenyl)-1H-indol-3-yl](oxo)acetic 
acid; 

d) I1-(4-ferf-Butylbenzyl)-5-(2-methylphenyl^1H-indol-3-yl](oxo)acetic 
acid; or 

e) {1-(2-Ethylbutyl).5-[4^trifluoromethoxy)phenyO-1H-indol-3-yl^^^^ 
acetic add; 

or a pharmaceutically acceptable salt or ester fomi thereof. 

21 . A compound of daim 1 which is selected from the group of: 

a) {2-[(Acetyloxy)methyl]-1-(4-methylbenzyl)-5-[4-{trifluoromethoxy)- 
phenyll-1 H-indol-3-y!}(oxo)acetic acid; 

b) {2-(Hydroxymethyl)-1-(4-methylbenzyl)-5-[4-(trifluoromethoxy)phenyO- 
1H-indol-3-yl}(oxo)acetic acid; 

c) {2-[(Acetyloxy)methyl].1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1H^ 
indoi-3-yl}{oxo)acetic acid; 

d) {1-Benzyl-2-(hydroxymethyl)-5-[4-(trifluoromethoxy)phenyi]-1H-indol- 
3-yl}(oxo)acetic acid; or 

e) [5-(3-Chlorophenyl)-1 -cydopentyH H-indol-3-yO-oxo-acetic add; 
or a pharmaceutically acceptable salt or ester fomri thereof. 
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22. A compound of daim 1 vrtiich is selected from the group of: 

a) [5-(3-chlorophenyl)-1-(cyclobutylmethyl)-1 H-indol-3-yll(oxo)acetic acid; 

b) [5-(3-chlorophenyl)-1-(3HTiethylcydopix)pyl)-1H-indol-3-yO(oxo 
add; 

5 c) [5-(3-chlorophenyl)-1-(cyclohexylmethyl)-1 H-indol-3-yO(oxo)acetic 

acid; 

d) [5-(4-trifluoromethylphenyl)-1 -(cydopentyl)-1 HHndol-3-yI](oxo)acetic 
acid; or 

e) [5-(4-trifluoromethylphenyl)-1 •{cydobutylmethyl)-1 H-indol-3-yl](oxo)- 
10 acetic add; 

or a phanmaceutically acceptable salt or ester form thereof. 

23. A compound of daim 1 which is selected from the group of: 

a) [5-(4-trifluoromethylphenyl)-1 -(3-methylcydopentyl)-1 H-indol-3- 
1 5 yI](oxo)acetic add; 

b) [5-(4-trifluoromethylphenyl)-1 -(cydohexylmethyl)-1 H-indol-3- 
yl](oxo)acetic acid; 

c) [5-(4-trifluoromethylphenyl)-1 -(cydopentylpropyl)-1 H-indol-3- 
yl](oxo)acetic add; 

20 d) [5-(3-trifluoromethylphenyl)-1 -(cyclopentyl)-l H-indol-3-yl](oxo)acetic 

acid; or 

e) [5-(3-trifluoromethylphenyl)-1 -(cydobutylmethyl)-l H-indol-3- 
yl](oxo)acetic add; 
or a pharmaceuticaliy acceptable salt or ester form thereof. 

25 

24. A compound of daim 1 which is selected from the group of: 

a) [5-(3-trifluoromethylphenyl)-1-(3-methylcydopentyl)-1H-indol-3-yI]- 
(oxo)acetic add; 

b) [5-(3-trifluoromethylphenyl)-1 -(cydohexylmethyl)-l H-indol-3-yQ(oxo)- 
30 acetic add; 

c) [5-(3-trifluoromethylphenyl)-1 -(cyclopentylpropyl)-1 H-indol-3-yll(oxo)- 
acetic add; or 
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d) [5-(4-metho)cyphenyl)-1 -(cydohexylmethyl)-1 H-indol-3-yl](oxo)acetic 
acid; 

or a pharmaceutically acceptable salt or ester form thereof. 

5 25. A compound of claim 1 which is selected from the group of: 

a) 1 -Methyl-6-(4-trifluoromethyl-phenyl)-1 H-indole-3-carboxylic acid; 

b) 6-(4-tert-Butyl-phenyl)-1-methyl-1 H-indole-3-carboxyIic acid; 

c) 1 -Benzyl-5-(3-chlon>4-fluoro-phenyl)-1 H-indole-3-carboxylic acid; 

d) [1 -Methyl-5-(4-trifluoromethyl-phenyl)-1 H-indol-3-yl]-acetic acid; 

1 0 e) 2-I1-[4-(fert-Butyl)benzyll-5-(3-methylphenyl)-1 H-indol-3-yl]-acetic 

add; or 

f ) {1 -(4-Methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-3-yl}acetic 
acid; 

or a pharmaceutically acceptable salt form thereof. 



15 



26. A method for treatment of thrombosis or fibrinolytic impainment In a mammal, 
the method comprising administering to a mammal in need thereof a 
pharmaceutically effective amount of a compound of Claim 1 to 25. 



20 27. A method of Claim 26 wherein the thrombosis or fibrinolytic impaimrient is 
associated witti formation of atherosclerotic plaques, venous and arterial thrombosis, 
myocardial ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, 
pulmonary fibrosis, cerebral thrombosis, thromboembolic complications of surgery or 
peripheral arterial occlusion. 

25 

28. A phannaceutical composition comprising pharmaceutically effective amount 
of a compound of Claim 1 to 25, or a phamnaceutically acceptable salt or ester fomi 
thereof, and a phamiaceutically acceptable exdpient or carrier. 



30 29. A compound as defined in any one of Claims 1 to 25 for use as a 
medicament. 
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30. Use of a compound as defined in any one of Claims 1 to 25 in the preparation 
of a medicament for treatment of thrombosis or fibrinolytic impainnent in a mammal. 

31 . A process for the preparation of a compound of fomnula 



OH 




\ 

Ri 

(2) 

wherein Ri, R2, R3, R4. and X are as defined in Claim 1 or a phannaceutically 
acceptable salt or ester thereof 



1 0 comprising hydrolysing a compound of the formula 




wherein Y is CN, COHalogen, COOR12. CONRtsRw wherein 

15 

R12 is selected from d to Ce alkyl. CO(Ci to Ce alkyi). t)enzyl optionally 
substituted with one or more groups independently selected from Ci-Ce alkyi, 
Ci-Ce alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and 
phenyl optionally substituted with one or more groups independently selected 
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from Ci-Ce alkyi, Ci-Ce alkoxy. phenyl, halogen, trifluoromethyl and 
trifluoromethoxy; 

R,3 and R,4 are Independently selected from C, to Ce alkyI, Ci to Cs alkoxy, 
5 hydrogen, CO(Ci to Ce alkyI), benzyl optionally substituted with one or more 

groups independently selected from Ci-Ce alkyl. Ci-Ce alkoxy, phenyl, 
halogen, trifluoromethyl and trifluoromethoxy, and phenyl optionally 
substituted with one or more groups independently selected from Ci-Ce alkyl, 
Ci-Ce alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy; 

10 

or 

(b) converting a compound of fbmnula (2) to a phamiaceuticaily acceptable ester 
or base addition salt thereof; 

15 

or 

(c) resolving an isomeric mbcture of compounds of formula (2) to isolate an 
enantiomer of a compound of fonnula (2) or a phamiaceuticaily acceptable salt or 

20 ester thereof. 
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because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 26,27 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compounds. 

2 Pn Claims Nos.: 1* 3(part )-9(part ) , 26(part)-31 (part) 
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define subject-matter for which protection might legitimately be sought 
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- US-A-3476770: formulae I, II,IV,V; examples 4,5,7,8. 

- WO-A-0035919: Description 42 (page 26). 
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claim 1 is impossible. Consequently, the search has been restricted to 
the compounds of formula (I) In which X is -C(0)- (i.e. the compounds of 
claim 2) and the compounds of claim 25. 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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